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@ BIONETICS 7316 Wisconsin Avenue, Bethesda, Maryland 20014 301 881-5600

November 24, 1972

Mr. Leonard Appleby, Contracting Officer
Department of Health, Education, and Welfare
Public Health Service

Food and Drug Administration, CA-212

5600 Fishers Lane, Room 5C-13

Rockville, Maryland 20852

Reference: Contract FDA 71-268; LBI Project #2311

Dear Mr. Appleby:

Litton Bionetics, Inc. is pleased to submit a report for the referenced
contract entitled "Mutagenicity Screening Studies" for compound FDA 71-2,
Ammonium Saccharin.

Included inAthis report are the results and raw data of the three tests
conducted: Host-Mediated Assay; Cytogenetic Studies; and Dominant Lethal
Assay. Eight (8) copies are being submitted for your review.

If there are any questions concerning this report, or, if additional
information is required, please do not hesitate to contact us.

Sincerely,

LITTON BIONETICS, INC.

D P. A. Fabriza
Principal Investigator

DPAF:11s
Enclosures (8)
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I. REPORT

A. Introduction

Litton Bionetics, Inc. (LBI) has investigated the possible
mutagenicity of compounds selected and provided by the Food and Drug Admin-
istration -under Contract 71-268. LBI's investigation utilized the three
mammalian test systems herein described -- Host-Mediated Assay, Cytogenetic
Studies and Dominant Lethal Assay. These tests provide information as to
the types of genetic damage caused by environmental compounds -- pesticides,
chemicals, food additives, drugs and cosmetics.

The Host-Mediated Assay is based upon the assumption that the

action of a mutagen on the genetics of bacteria is similar to that in man.

This is further strengthened by the use of an eukaryotic organism (Saccharomyces
cerevisiae). Since the mutation frequencies are well established for the
indicator organism, any deviation due to the action of the tes§ compound is
readily detectable. As some compounds are mutagenic in bacteria and not in

the host animal, and vice versa, this test is able to differentiate an action
which may have been due to hosts' ability to detoxify or potentiate a suspected
mutagen. This action is dependent upon the ability of the compound to gain
access to the peritoneal cavity. Coupled with the direct action of the compound

on the indicator organism in vitro, the assay provides a clear insight into

host-mediation of mutagenicity.

Cytogenetics provides a valuable tool for the direct observation
of chromosomal damage in somatic cells. Alteration of the chromosome number
and/or form in somatic cells may be an index of mutation. These studies utilized
examination of bone marrow cells arrested in C-metaphase from rats exposed to the

test compound as compared to positive and negative control animals. If mutational

m BIONETICS 1
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changes occur, the types of damage expezted due to the action of chemicals
are structural rearrangements, breaks and other forms of damage to the
chromosomal complement of the cells exposed.

For the in vitro cytogenetic studies, we have a more rapid
and inexpensive means of determining chromosomal damage. This is accom-
plished by observing cells in anaphase. As the chromatids separate and
move along the spindle, aberrations may occur. Chromatids which do not
migrate. to the daughter cells may lead to uneven distribution of parts or
of entire chromatids (mitotic nondysjunction). These give rise to "side
arm" bridges which have been interpreted as point stickiness or localized
failures of chromosome duplication point errors. These aberrations (bridges,
pseudochiasmata, multipolar cells, acentric fragments, etc.) are extremely
sensitive indicators of genetic damage. L

The Dominant Lethal Test is an accurate and sensitive measure
of the amount and type of fetal wastage which may occur following administration
of-a potential mutagen. Dominant lethal mutations are indicators of lethal
genetic lesions. The effects of mutagens on the chromosomal complement of
the spermatozoa of treated males results in alterations of form and number
of chromosomes. Structural rearrangements and aneuploidy may lead to the
production of non-viable zygotes, early and late fetal deaths, abortions and
congenital malformations. In addjtion, aberrations could lead to sterility
or reduced reproductive capacity of the F] generation. The action of a mutagen
on specific portions of spermatogenesis is also apparent in this test.

B. Objective
The purpose of these studies is to determine any mutagenic effect

of the test compound by employing the Host-Mediated Assay, Cytogénetic Studies

[E BIONETICS ' : 2
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and the Dominant Lethal Assay, both in vivo and in vitro tests are employed

with the cytogenetic and microbial test systems. These tests and their de-

scriptions are referenced in the Appendices A through F.

C. Compound
1. Test Material
Compound FDA 71-2, Ammonium Saccharin, as supplied by
the Food and Drug Administration.
2. Dosages
The animals employed, the determination of the dosage
levels and the route of administration are contained in the technical dis-
cussion.

The dosage levels employed for compound FDA 71-2 are

as follows for Cytogenetics Studies in vivo in rats.

Low Level 30 mg/kg
Intermediate Level 2500 mg/kg
High Level 5000 mg/kg
Negative Control Saline

Positive Control (TEM*) 0.3 mg/kg

The dosage levels employed for compound FDA 71-2 are as

follows for the Host-Mediated Assay in vivo in mice.

Low Level 30 mg/kg
Intermediate Level 2500 mg/kg
High Level 5000 mg/kg
Negative Control Saline

Positive Control (EMS**) 350 mg/kg
(DMN***) 100 mg/kg

* Triethylene Melamine
**  Ethyl Methane Sulfonate
***  Dimethyl Nitrosamine

[E BIONETICS
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The dosage levels employed for compound FDA 71-2,

Ammonium Saccharin, are as follows for the Dominant Lethal Assay in vivo

in rats.
Low Level : 30 mg/kg
Intermediate Level 2500 mg/kg
High Level 5000 mg/kg
Negative Control Saline

Positive Control (TEM*) 0.5 mg/kg

The in vitro Cytogenetics Studies were performed employ-

ing three logarithmic dose levels.

Low Level 10 mcg/ml
Medium Level 100 mcg/ml
High 1000 mcg/m]
Negative Control Saline

Positive Control (TEM*) 0.1 mcg/ml
*Triethylene Melamine
-D. Methods
The methodology employed is explained in Appendices C and D.
E. Summar.
1. Cytogenetics

a. In vivo

The compound produced no detectable significant
aberration of the bone marrow metaphase chromosomes of rats when administered
orally at the dosage levels employed in this study.

b.  Invitro

The compound produced no significant aberration

in the anaphase chromosomes of human tissue culture cells when tested at the

dosage levels employed in this study.
2. Host-Mediated Assay

This compound was non-mutagenic at the dose levels

tested in this study.

[:H BIONETICS
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3. Dominant Lethal Study

Compound FDA 71-2 is considered to be non-mutagenic in
the Dominant Lethal Study in rats employing the dosage levels used in this

study.

F. Results and Discussion

1. Toxicity
a.  Inyivo

A group of ten male rats with an average body
weight of 335 grams was given compound 71-2 on an acute basis of 5,000 mg/kg
of body weight. The compound was in a solution of 0.85% saline and one ml/
rat was administered by gastric intubation. All animals appeared normal during
treatment énd for an additional nine days post-treatment observation. Necropsies
of these animals on day 10 revealed no gross morphological chandge in the organs
examined. The work was repeated with a group of ten male albino rats with an
average body weight of 335 grams with the same findings. In the experiment
5,000 mg/kg was administered at the high level, 2,500 mg/kg at the intermediate
level, and 30 mg/kg at the lTow level. These dosages were employed in both the

acute and subacute in vivo studies.

[B BIONETICS 5
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b. In vitro

Tube Number Conc.
Number of Cells mcg/ml CPE Mitoses
1 5 x 10° 10 - +
2 5x10° 10 - +
3 5 x 10° 100 - +
4 5 x 10° 100 - +
5 5 x 10° 1,000 - +
6 5 x 10° 1,000 - +
7 5 x 10° 10,000 - +
8 5 x 10° 10,000 + +
9 5 x 10° 20,000 + -
10 5 x 10° 20,000 + +

The high level employed was 1,000 mcg/ml, the intermediate level was

100 mcg/m1 and the low level was 10 mcg/ml.

EB BIONETICS
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c. TOXICITY DATA SHEETS

CONTRACT FDA 71-268
COMPOUND FDA 71-2

| APJIMONILIM SAlCCHARIN.
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TOXICITY DATA
CONTRACT FDA 71-268
COMPOUND FDA 71-2
AMMONIUM SACCHARIN

This compound was administered at an extremely high concentration
of 5,000 mg/kg with no abnormal effects observed on the animals. Therefore,

as agreed to in the protocol the doses employed were as follows.

High Level 5000 mg/kg
Medium Level 2500 mg/kg
Low Level 30 mg/kg

There was no abnormal gross pathology on the animals used and a

determination of an LD50 was not performed.

[E BIONETICS '
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2. Host-Mediated Assay
Compound FDA 71-2 showed no significant increases in
mutation frequencies when tested in vivo against Salmonella G-46 and TA-1530

and Saccharomyces D-3. The in vitro studies were also negative. With outliers

removed, studies with Salmonella G-46 were borderline at subacute high levels.

m BIONETICS
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3. Host-Mediated Assay - Repeat
The results of the repeat using Salmonella TA-1530 as
an indicator organism for FDA 71-2 are the same as the original except for the
positive control increase. At the highest recoveries, no differences in mutant
frequencies occurred. There were no significant increases in mutation frequencies

in the host-mediated assay using TA-1530 as the indicator organism.

10
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a. Evaluation of retest

The results from the TA-1530 repeat of compound 71-2 are acceptable
and are not significantly different from the original run with respect to
their interpretation. The results clearly indicate no genetic activity
following treatment with this compound.

@AM

David Brusick
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AMMONIUM SACCHARIN
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HOOT  MEDIATED  AscAY

SUMMARY  GHELT

OUTLIERS REMOVES

- . TEST I }
COoMPUYND: FDA T1~2 .
SALMOMELLA SACCHARUHYCES D3
TA}5%0 =40
ZH i PFT/ZMEC - Mi4F MF Y/MFC MRF MRT/MRC
(£ 10E=3) (x 10E-3) (X 10E=-%)
ACUTE
MC o72 55 2e79
PC - e Deldd 8920 1203 2187 536259 el
AL 0(37 1.-55 1007 109&) e (342 .8&
Al « 70 o337 167 JeNu HeG4¢ 1.03
AH 053 o 74 106}1 2095 5‘).“1 28
SUSACUTE
NC : 72 .- - 55 PR A
SL ‘ 81 1.12 1.32 2440 7e95 1437
S 53 e 2416 3.93 Secl ol
SH - - «SH 1e25 © 2e3b Be27 Hele «71
IN VITRO TA1530 G=46 D=J
% COuC % SURVIVAL R X 1015
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HOLT  MEDIATEDR  AL-AY
SUMMARY  oHEET
CUTLIERS IHNCLUDTD
TEST I ;
COMPOUNDL FDA 7i-2 : o '
SALMOKELLA SACCHAROMYCES Dwd
TA15350 =46
MMF MFT/HFC MMF HET/MFC MEE MRT/MKC
(X 10E=s) (X 10E-3) (X 10L=b)
ACUTE
N2 o683 (31 st‘.?"!
PC R 7 3 — Bewm{ 1h.40 232.50 Dled5 CoYewl
AL 37 143 1.67 lcl’}? DellY B0
AI 070 1003 1057 2.&1 0.70 1.17
B N s 1eli} o3l lebs} - TR A DR < L5
WL ' T e LA o ‘ o o0 VelH T
SL ) P 4 1e35 1.3 Ze2d T ebh L1635
51 353 74 2eln Jedu Dead o1
B B L 1 R DT 2455 3e07 4eli .74
Ity VITRO  TA1530 C-46 D=3
% CoC % SUKVIVAL R X 10:5
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HOST MEDIATED AScAY

SUMMARY GSREET

COMPOUNDS FDA T1=2 TEST 1
SALMONTLLA , SACCHAROMYCES D=3
TA15%30 TYY)
- MYF MFT/MFC MR MET/MFC . MRF MRTAMRE
(X 10£=3) {x 10g~-8) {x 10e=5)
ACUTE -
NC &8 N Sel2
PC 5,85 8.60 1haetg 2250 57«54 Be56
Ay - 97 143 1.07 1467 5e86 Y S
Al o 70 1.03 1.67 261 10048 156
Aiq + 69 1.01 231 LYYt Tal2 lsC0
SUBACUTLE
NC o518 oAl Held
Sy o .92 135 1443 2023 10439 1edo
51 53 «78 2¢16 Je Rt Se7H e ish
SH 90 1.32 e 3% .67 UoHb 60
It VITRO ) TA1530 G=46 D=3
¥ Cone % SURVIVAL R X 16L5

TCPD - - 10 62 5

- NC ' - - - 100 2
PC + + 10 57 360

C5CX CSCBSF 22 NOV 72 21338859 USER CFUQOQ7 200
CArRDS IN 7% QUT 0 LIMNES 50 PROCESSING TIME 2499 SLeONUS
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CSCX CSC35F

CARDS 1IN

READY

COMPOUND:

ACUTE
NC
PC
AU
Al
AH

SUBACUTE
NC
suU
S1
SH

I VITRO
NC

PC

73 OUT

FDA T1l=2

TA1530

MMF

(X 10E=8)

.72
6.41

97
.70

| =
./

.72
.81
.53
.90

TA1530

SAME AS PRECEDING PAGE

24 NOV T2 14:48:l49

0 LINES

SUMMARY SHEET
TEST 1
SALMOMELLA
G-46
MFT/MFC MMF MFT/MFC
(X 10E-8)
«55
8.90 12.03 21,87
1.35 1.07 1.95
.97 1,61 2,93
LTh 1.67 3.0L
55
1.12 1.32 2. ko
LJTU 2.16 3.93
1,25 2,35 L, 27
G=-U% D-3
% conC %
USER CFUQNT 190
PROCESSING TIME 3.

b7

SURVIVAL

5 SECONDS

HOST MEDIATED ASSAY (OUTLIERS REMOVED)

MRF

(X 10E-5)

6.72
57.54
5.86
8. 49
5.94

Ut o0,
* L L L]

1=
LU N

R X 10E5

SACCHAROMYCES D=3

MRT/MRC

8.56
.87
1.26
.88

1.29
.86
.66
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STOP

ACuUTE
NC
PC
AL
Al
AH

SUBACUTE
NC
SL
Si

SH
PC*

IN VITRO

NC
PC

HOST MEDIATEL ASSAY
SUMMARY SHEET.

OUTLILRS INCLUULELD

LONPOUNDS FUA T71=2

TEST II
SALMONELLA SACCHAROMYCES D=3
TALLA0 L =4
MRE MFT/MFC Fitis MFT/MFC MRF MRT/MRC
(X 10t~8} (X 10L=8) {X 3$0E~5)
«55 1.00 1.00
12.09 23,07 (e Ve a. 0.
+88 1,60 O LIS D O
102“ &.Zb ()o 00 GQ C‘-O
«97 1.76 Oe Ce e O
7] 1.00 .90
«84 lele O ~ G, 04 Ge
o8& 1.15 Ue De 128 fle
«BC leld O U, De Ne
12.95 18.24 0. 0. 0. 0.
TA1530 G=46 ’ Z=3

% ConC % SURVIVAL R X 10FE5

Positive control performed by acute method done with subacute studies.
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ACUTE
NC
PC
AL
A1
AR

SUBACUTE
NC
5L
S1
SH

| PC*

IN VITRO

, NC
i ‘)C
STGP

8t -

COMPCUND: FDA 71=2

" - a3 Tam T3 T ! ™3 73 =3 = 7
HOST MEDIATED ASSAY
SUMMARY  SHEET
OUTLILRS REMOVED
TEST II
SALMONELLA - SACCHAROMYCES D=3
TA1530 G=46
ME IF T /MFL MMF MFT/MFC MRF MRT/MRC
(% 10E-8) (X. 10L=-8) (¥ 10E~5)
55 1.00 1.00
! lacb"i‘ 23.07 ﬂ. U. '\)o G‘-
e BU 1.60 Do O 0, Cs
1.04 1.89 Do Ue 0 G
97 1.76 Coe O 0 O
71 1.00 1.06
077 1.0u Ua Uc 00 0*
82 1.15 G Ue D D
082 1015 00 Uo 00 O'
12.95 18.24 ‘0. 0. Q, 0.
TA1530 G=u6 D=3
% CuIC % SURVIVAL R X 10rs

* Positive control performed by acute method done with subacute studies.



! HOSBT MIDIATED  AL4GAY
SUMILARY  SHEET
OUTLILRS RLMOVLD
TEST 11 |
LOHPCUNDS FDA 71=2 '
: SALMONELLA SALTWARNMYCES D=3
TAL1530 G446
MMF MFT/M¥MFC MME MET/ZNFC M F MaT/HRC
(X 10L=3) (X 10L~8) {¥ 10E=%)
ACUTE
M’.‘. Q55 1'00 icﬂg
+( 12-6‘) 23007 00 0. Qe e
Al «Bd 1.60 {ie Qe 0, e
al 1.04 l.89 Oo Ua e Ny
AH 97 1«76 Ge Do Goe {1e
SUBACUTE
L o717 l.08 Go Qe D, P,
Y ¢ «82 lelb Oe Je Qe e
oH o8 Lelh De 0 Oa Na
IN VITRO TA1530 Gl | SR
% CUIC % SURVIVAL n X 10F5
we
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HOST  MEDIATED  ALLAY
SUMMARY  SHEET .

OUTLIERS INCLULED

TEST II
CONPOUNDS FUA Ti=2 ,
SALMONELLA SACCHARQMYCES D=3
TALGL3D 5=i46
MM MET/MFC BME WMFT/MFC ThT MET/URE
(X 10E=3) (X 10E=8) {X 1hE=%)

ACUTE ’

HC : 055 1.00 1,00

G 12469 25,07 Ooe O, a, T

hL .88 1060 e e Qo O

Al 1e24 : 2e293 Ga e 0. fie

AH 97 ie70 Oe Co £1e Go

SUSACUTE

+.C «7X 1.0 1.00

L s 88 1ol O Coe 0. iy

51 182 ls15 Qo O O fle
- HH & Lel® Ge Oe 0. e

IN VITRO TAL1930 =46 =X

% Cung % SURVIVAL Y 10ES
NC
e
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- COMPARASTON OF
REPEATS TO ORIGINALS
COMPOUND FDA 71-2
AMMONIUM SACCHARIN
OUTLIERS INCLUDED
Salmonella Salmonella
TA-1530  Original , : TA-1530  Repeat
MMF MFT/MFC MHF MFT/MEC
(X 10£-8) (X 10£-8)
ACUTE
NC 68 : .55
PC - 5.85 8.60 12.69 23.07
AL 97 1.43 88 1.60
Al 70 1.03 1.24 2.25
AH 69 1.01 .97 1.76
SUBACUTE
NC .68 .71
SL .92 .35 | .84 1.18
SI .53 0.78 .82 1.15
SH _ .90 1.32 .82 1.15
pC* - - 12.95 18.24

* Positive control performed by acute method done with subacute studies.
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COMPARASION CF
REPEATS TO ORIGINALS

COMPOUND FDA 71-2
AMMONIUM SACCHARIN

OUTLIERS REMOVED

Salmonella Salmonella
TA-1530 Original TA-1530  Repeat
MMF MFT/MFC MMF MFT/MFC
(X 10£-8) ‘ (% 10£-8)
RCUTE : .
NC .72 ; .55
PC £.41 £.90 12.69 23.07
AL - .97 1.35 ‘ .88 1.60
Al .70 .97 1.04 1.89
AH .53 .74 ) .97 1.76
SUBACUTE ‘
NC 72 N
SL .8l 1.12 . 77 1.08
S1 .53 .74 ' .82 1.15
SH .90 1.25 .82 1.15
PC* - - 12.95 18.24

Positive control performed by acute method done with subacute studies.



COMPARASION OF
REPEATS TO ORIGINALS

COMPOUND FDA 71-2
AMMONIUM SACCHARIN

OUTLIERS REMOVED

Salmonella v Salmonella
TA-1530 Original TA-1530 Repeat
MMF MFT/MFC ' MMF MFT/MFC
(X 10E-8) . (X 10E-8)
ACUTE '
NC .72 .25
PC 6.41 8.90 ‘ 12.69 23.07
AL .97 1.35 .88 1.60
Al .70 .97 ‘ 1.04 1.89
: AH .53 .74 97 1.76
i SUBACUTE
; NC 72 ' 1
: SL .81 1.12 77 1.08
: SI .53 .74 : .82 1.15
: SH .90 1.25 ‘ .82 1.15
4
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COMPARASION OF
REPEATS TO ORIGINALS

COMPOUND FDA 71-2
AMMONIUM SACCHARIN

OUTLIERS INCLUDED

Salmonella
TA-1530 Original
MMF MFT/MFC
(X 10E-8)

ACUTE
NC .68
PC 5.85 8.60
AL .97 1.43
Al .70 1.03
AH .69 1.01
SUBACUTE
NC .68
SL .92 1.35
SI 53 0.78
SH 90 1.32

Salmonella
TA-1530  Repeat
MMF MFT/MFC
(X T0E-8)
.55
12.69 23.07
.88 1.60
1.24 2.25
.97 1.76
1
.84 1.18
.82 1.15
.82 1.15
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CHOST MEDIATED ASSAY REPURT- SHYET —- -
TEST I

. COMPOUNDS FDA T1=2 - - — - e - ORGANIC MY GALMOMLLLA TALL G

005E LEVELS NEGATIVE CONTROL = SALINE

A B c o
| TOTAL MO, MUTATION
. o ANIMAL - - AW CFU X - TOTAL CFU X MUTANTS X - - Fie (L/0)
& NUMELR 10E7/0 6L, 108714 0ML 10E0/1.0ML. X 10e~-&

~ldel0 - S 1e68 o - 3,00 B Yo
700 1.17 1.00 P 30
TeliQ 1e23 1.00 i3l
1aeHg - o e} 2,00 : T eLD
27«30 bebhH 2+00 et fd
25»090 Yeltt 3.00 oCk?
el o 1e38 - 1,00 - eie

N B TOw

MO, OF ANMIMALS E.UALS 7 .
- TOTAL CFU OUT OF RANGE EQUALS 2
SAMPLES WITH ZERO MUTANTS EuUAL 1

e e e e e COLe B — - ~COLs C - COLe D

(X 10£8) (X 10EQ) (x 10L=t)

L MEAN 2s51 1057 08
P RAGE 3438 — Fe0D o k2
. MAX 4,55 %600 e U0

“ ' MLt 1.17 100 e 4G

* SUMMARY WI1TH OUTLIERS REMOVED

coL. B CoLe. C coL. D

o (X LDEDY - - X 10EO0) - (X 10L=8)

MEAN 217 1450 12

RANGE 2,32 2¢00 26

e MAY e e BB e 2 B0 e . eidB
MIN 1417 100 «HY

| :

| C5Cx CuCeSF 22 NOV 72 17110357  USER CFU0OT 200

o CARDS IR 234 - 0UT 0 LINES 75 PROCESSING TIME - - - Beoh HECONDS

CIREATHMENT: IN VIVO, ORAL, ACUTE DATE STARTED: OCTULER & Lu72



HOST WMEDIATED ASGAY REPOKT SHEET
b TEST I
COMPUUNDY FDA 71~z - - DRGANTI«M? SALMONELLA TRLSAG

- GE T T T e

DOSE LEVEL? POSITIVE CONTHOL = DMN = 100 MS/Kg

TREATHMENT: IN VIVO, ORAL, ACUTE DATE STARTED: OCTOLER & j14u7s
A B c D
L ‘ TOTAL MO, MUTAT LON
i - S ANIMAL - - RAW CFU X TOYAL CFyU %X - HMUTANTS X o FRE {(U/b)
P NUMBLR 10E7/70 6410 10E8/1 4 0ML 10C0/71.0ML X 10g=&
S lasb0 - - 2628 - - - 10,00 o btk
[ b 22460 3077 24,00 PRV
jw ‘ X 14470 2elth 15.00 Heded
4 - 280 he17 i = 8400 14047 *
5 20090 BoUuh 33.00 Tel0
{ 6 15450 2058 17,00 Eoind
| 7 269 30 o e 38 25,00 T
8

1960 627 27.00 Gec?

- NOW OF ANIMALS EuUALS 6
NOe UF CONTAMINATED CUUALS 1
TOTAL CFU OUT OF RANGE ELQUALS 1

S COL. B COLe C COL. O
(X L10EB) (X 10EO) (X 100=5)
 MEAN S 3.4 - - 16,87 - 585
RAMGE 2423 25400 o0
MA X ho4§s 34400 Be27
o L MIN 2425 o 4e00 1437
* SUMMARY WITH QUTLIERS REMOVED
e e e e COL.. B -~ COLe C R ol ¢ | NS
(X 10E8) (X 10E0) (X 10g=d)
ME AN Se3) 21057 Dkl
; - o RANGE 2023 - . 23.00 3e62
. MA X N 32400 Be?
[~ MIN 2425 10.00 Goibls
| CSCX CSCESF 22 Nov 72 17:113 7 USER CFUOGT 200
" CARDS IN 234 oUT 0 LINES 76 PROCESSING TIME 6010 SLCONJS
)
g
! )
. ‘ 27




CHOST MEDIATED ASSAY KEPORT GHEET  — -

TEST I
COMPOUND S FDA 73=2 - .. - ORGAMI-MS SALMONLLLA TAlbLoD
GOSE LEVELS LOw 30 MG/KG '
TREATMENT: IN VIVO, ORAL, ACUTE DATE STAKTED: OCTOBER 6r 197,
i A B c D
TOTAL NO. MUTAT LON
AMIMAL - RAN-CFU X TOTAL CFU X - MUTAMTS X~ “FRE (C/5)
HyMBER 10E7/70 4600 10871, 0ML 10E0/71.0ML A 106~
1 57«60 : Ce2T - -1 00 : 1O
o Ce 70 1012 2.00 179
5. B30 1.05 1,00 YH -
4 T30 1620 - - 3,00 = 2450
5 33460 Bolt3 5,00 47
6 1440 2elB 1,00 b0
7 R 25«00 - o Je8d T 2400 1052
HOe CF ANIMALS EQUALS 7
- TOTAL CFU OUT GF RANGE EQUALS - 3
CoL.. B CoL. C COL. D
»»»»»» L X 10E8) X 10ED) - - (A LoL=s)
MEAN S.20 1486 U7
RANGE 5438 2400 2434
CMAX B Geldd - 2,00 - 2,50
MIN 1,05 1.00 16
NO OUTLIERS
CS5CX CSCBBF 22 MOV 72 17311217 USER CFU0OO7 200
T CARDS IM 236 OUT 0 LINES 63  PROCESSING TIME e 0 SECONUS

28



C HOST MEDIATED ASGAY REPORT SHIET

TEST 1
 COMPOUNDS- FDA T1=2.  ORGANISMI SALMOMLLLA TAL550

DOSE LEVELS INTERMIDIATL = 2500 HMG/KG

TREATHENT: IH VIVO, OKAL, ACUTE DATE STARTEDS OCTOULER o 1uTy
A 2 ot D

TOTAL NO, MUTAT I ON

CANIMAL -~ RAW CFU X TOTAL CFU X - MUTANTS X o FRE (LZ0)
NUMBLR 10E7/C ML 10EE/1.0ML 10E071 .0ML A 10E=¢
1 2390 - - a8 - : 4,00 eia
ol Felh 1.2 1.00 Ya
3 Teld(d 1.20 1.00 0 3
4 - e 70 1.12 1.00 o0
L) 1020 2eh3 1,00 e
6 37«00 Gel? 3400 o 44
R o Telp - - le23 - 1.00 T e}

10e OF ANIMALS ESUALSY 7
TOTAL CFU QUT OF BRANGE EQUALS 3

CoL. B COL. C COL, O

. e (X 1G6EBY - (X L0EO0) (X 1uz-o)

MEAN 2e68 171 o 7

RANGE 5.05 3600 e 20

MAX e 617 . 1,00 . N

MIN 1.12 100 o3

NO OUTLIERS
CoCX COCBHF 22 WOV T2 17:11:26 USER CFUQQ7 200
CARDS IN 236 oUT 0 LINES 63 PROCESSING TIML 6e12 SLLCONDS
29
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CHOST MEDIATED ASSAY REPORT SHUET
TEST 1
~ e COMPGUND S FDA 71=2 -

UGOE LEVELS HIOH =~ 5G08 MG/KG

TREATHEHT: IN VIVCy (RaL, aCUTE

i 3
AlTHAL - AW CFU X Total CFU X
B K YT/ Y a0 1oi/1,00
1 3iie 70 el
& 2490 Ll
) Jaell celld
4 G4 e 580 Tet?
) 2ue U0 Sett8}
& 27410 Heth
=7 24 e 9 be Q8
e HOe OF aANMIMALS EnUALNG 7
} = HWDe GF CONTAMIMATLD puaLS 1
‘ TOTAL CFU QUT OF RANGEL (L GUALS 2
. C R CoLe B
‘ (x LOLE)
ME 4H UuH%
- . . e RAREGE Beld -
MA X ToG?
ML 2ell
oL, B
- e e e K ROES)
ME AT 4459
RALGE Bell
e e i o e e M.MAK S 7.“2
M1 2elb
CHCX CSCEnF 22 HOV 7z 208 4348 yYsSER CFUnO7
Cabiis IN- - 230 GUT -0 LINES

75 . PROCESSIMNG TIME -

CROANTCME GALMONELLA 1ALn30

DATE STARTEDT OCTCHER 6p 1y7.:

c D
TOTAL MNQ, MUTAT ) Qv
CRMUTAMTS X FRi (L/6)

19007 « UL PO B £ F e
2.00 e oid
1.(1(‘ ) ool
3 O e
7' C‘{J l:',«‘(i'
20U 0l
3. nU 0(~r:
4,00 lot:l *

COL. € CCle D
(X 16E£0) (X 10L=u)

ek 3 PELS

700 L

4 00 dets}

IQUO ot

» SUMMARY W ITH QUTLIERS KEMOVED

CoL. C COole O
{X 16£0) - - (& lun=o)
R Y «d
Le 0O s
e e 30 o "1
100{] ece

200
D79 SHECOHLS

30



- HOST MEGIATED ASGAY REPORY -SHFET -

TEST I
COMPOLND: FDA 712 . " _ORGANISM: GALMONCLLA 1AL S0

LOSE LEVELv LOW = 30 MS/KG
ththPNT. IN VIVO, ORAL, SUBACUTE DATE STARTED: OCTOUSER o» 1972

a B C 3}

TOTAL HO, MUTATLON

CANIMAL - RAW CFU ¥ - ToTal. CFU X - MUTANTS X CUFRE (C/5)
NUMIBER 1CET/D.6ML T0EB/1 . 0ML 1050/ 0M X 10L=g
1 H2e10 - - 7,18 o400 »H0
2 12.50 2o (38 2.00 «UH
3 2}010 S 3B 3.00 o5
) 13.00 - o 3417 R 1.00 o ' Y

5 1960 3627 6,00 leciy %

6 12«00 Se17 4,00 leco
7 33090 - 5,08 T 4,00 T ewT
H 14.90 Zetiy 3.00 T lend
Q 43e730 el5 &.00 e 74

NOe OF ANIMALS EIUALS 9
TOTAL CFU OUT OF RANGF ECUALS 1

CoL, B COL. C CoLe L

(X 10ER) (X 10E£0) (X 10L=-3)

ME AN : o 4,37 S “teb7 - S

RANCGE Ge07 “+00 ) IV

MAX 84,15 He 00 1ol

s MIN - €08 - 1400 - . de

- % SUMMARY WITH CUTLIERS REMOVED

COLe B- . COLs €. COLs O

(X 10E8) X 10£0) (X 10g=8)

ME AN 451 3637 o431

e e e RAWGE. - 6007 00 T

MA X 8.15 GeQ0 l.20

MIN 208 1.00 a2

Cqu CJCBbF 24 NOV 7& 17 1146  USER CFugo? 204
CARLS IN 236 OUT 0 LINtw 76 PRUGCESSING TIME 6el8 SECOHUS
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HOULST MERTATED ASSAY REPORT SHOEY

COMPOGUNDT FiuA Ti=-z

DOSE LEVELS INTEHPUDIATE = 2500 mMG/ZKG

TEST I

TREATMENTS In VIVO, GRAL, SUBACUTE

Al
Mg

1

(4

- sl

NN W3

NU

Culx CLCBF

#

MAL - - RAW CFU X

BER LUET/0e6ML

4re2n - -

S a0}
i e S0
Llel
S0
27750
c G Fediy
25000
aieliy

OF ANIMALS ELUALS

MEAN.

RACE

A L
GUTLIEKS

2 NOV 72 17111300

B

12TAL CFU X

LOE /71 « GML

© a8 7
N i 4
he )&
Hetio
Se17
Leire
Cetsd
X5
:5.f“)2

G

TOTAL CFU QUT OF RANGE LGUALS 1
CCL. B

(x gLy
o Peld
Bell
90(!3

Selsd

usER CFUnge?

QREANT-M! cEelLMOMLLLA TALS 20

DATE STARTEDD OCTOLEER o

c G

TGTAL HO. MUTATIOH

1 ()7 [l

© o MUTANTS A - FRE (L/L)

10607 4 OML X 10

[ Rl ¥

CARDS 1IN ——236 OUT - — 0 LINES -~ 65 FROCESSING TIME -—— - 5¢a5 HECONUS

3,00 olstt
if.UU 0(.“.3
4,00 P
2.08 02
4,00 (7
RQUU e bt
B . ‘3'.!!0_ .u.—’i
PR 1V oY
3,00 il
COiLe C ‘ LBLe U
(x 1600} (% fui=u)
e T8 Coe T oeh 3
fQOU 0?5‘
SN 38
el P
200

32



HOST MEDIATED ALGAY HEPORT ¢HOET

TEST I )
C{)MPOUE“U: FOA T1=2 . OR@A?’@I’;M: Sf&LM(}f\ii‘;LLA “‘"“\‘.].'J-J‘.}

UOSE LIVELS HIGH =~ 4000 MG/KG
TREATHth: Iid VIVOy 0ORAL, SUBACUTE DATE STARTEDD OCTULER G 197

oo . . .
A E ¢ D
TOCTAL NO, HUTAT O
AT MAL e AN CFU X TorAL CFU X MUTANTS X o FRS (LFU)

NUMBE R L0ET/D 46HL 10871, 0ML 106071« CML O WA TR

i RS - 32400 5053 - 3,00 P13

a 2100240 S8 8.0 Pesn
P Se 0l 1e53 1,00 e00
i ‘ fre 30 105 1,00 [the
5 32400 el 4,00 o7
6 21e7C Jeod 7.00 Loy
7 Ae Ll o e 2h .00 o7l
8 : 15610 7elh 1,00 s 0
9 ive (0 Se )7 1.00 : » 0
10 - SU 640 Geldfd 2,00 : eul

NG. OF ANIMALS LoUALS 10
(O0L. B COL. C COLe U

(x 16L6) (X 10L0) (X 10t~)
MEAR - 5.67 - %e 10 o G4
RANCGE Lel3 700 €200
Mu X DUl NnelQ PRI
Mid - . 1.05 }.00 o3k

NO GUTLIEKS

CoCx CHLASF 22 NOV Te 17:12:.9 yscr CFU007 200
CARLS I 236 OUT - 0 LINES 65 PROCESSING TIME C B8 SECONDS

33
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CHLEX CSCBBF 22 NOV T2

- COMPOUNDS FUA 71=-2 -

CARDS TN -

EDIATED ASSAY REPORT SHEET
TEST I

HOGT

URGANI<MI SALMONECLA u=ip
DOSE LEVELS NEGATIVE CONTROL =~ SALINE
TREATMENT: IN VIVO, ORAL, ACUTE

2 B

D

C
TOTAL NO, MUTATION
ANTMAL RAN CFU X TOTAL CFU X MUTANYS X FRE (C/8)
NUMBLR 10ET/0.6M0 100671, 0ML 10E0/710ML X 10E=G
1 3400 567 3,00 D3
2 5390 Eetill k.00 o7
3 34«00 Se67 4,00 o 71
-4 SR 00 Y467 4,00 et
5 3150 525 6,00 1.14
6 3470 578 3,00 0l
_—r S hd.20 G403 6,00 o 0O
NOe GF ANIMALS ESUALS 7
STOTAL CFU QUT OF HAMGE £qQUALS e
SAMPLES WITH ZERO MUTANTS EQUAL 1
Col.e B — - COLs C COLe D
(X 10E8) (X 10EQ) (X 10u-8)
MEAN 7,086 Lel9 L
- RANGE 4elie %s00 )
MAX Q.67 He00 1.14
MIH Se25 3400 o4l
* GQUMMARY WITH OUTLIERS REMOVED
coL, B CoLe C COLe D
- - e (X 1QEB) (X 10LED) (X 10L~8&)
MEANR Te38 4400 + 55
RANGE 4,00 1400 Y
- MAX - - G467 - e 00 «71
MIid 5667 re 00 bl
17:13:30 ySER CFU007 200
234 0UT 0 - LINES 75 PROCESSING TIME B5e¢88 SECONUS

34
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~HOGT MEDIATED AssAY REPGRT sHeET

TEST 1
COMPOUND S -FDA Th=e - - - ORGANIGME SALMONtLLA u-igo

DOSE LEVELS POSIVIVE CONTRCL = DMN = 100 MG/KG

W‘ TREATMENTS IN VIVO, QORAL» ACUTE DATE STARTED? SEPTEMGER 229 197
A B C 0

TOTAL KO, MUTAT O

AMIMAL - - RAW CFU X TOTAL CFU X%~ MUTANTS X S FRE (C/2)
NUMBER 10E7/0.6ML. LOE&/1 4000 10E0/1«0ML X 10E-~3
1 19410 3018 o 91,00 © 28409
2 H770 902 97.00 10009
3 5310 Qe S 6,00 Bect
4 - 5540 o Ge23 ' “108.00 4 1170
5 2350 S92 64,00 164354
6 44,90 Telt8 76,00 10ebh 2
-7 3Be.00 - - Ge33 116,00 17657

NO. OF ANIMalLS EwUALS 7
MJe OF DEAU ANIMALS ENUARLS -
NOe OF CONTAMINATED EGUALS 2

COoL, B - Cot.e € : col.e D

A (¥ 10£8) {X 10EQ) (X 10E=4)

MEAN 709 B87e¢14 {49.4U

o S e e RATGE : : 667 = 4r a0 22429
! MAX 9,85 1ine00 20¢DH9

MIN 3.18 62e00 G2

* SUMMARY WITH CQUTLIERS REMOVED

. CcoL, B COL,s € COL, D
; . - (X 1BEB) - (X 10E0) (X 10b=8)
ME AN TJ74 . BoeS0 12.03
RANGE 5493 83600 11,07
MAX - 9485 - - 110400 - 17057
MIN 3492 62400 629
CSCX CSCB5F 22 NOV 72 17:13:49 USER CFUBO? 200 |
CARDS IN 230 OUT -~ 0 LINES 75  PROCESSING TIME - - 5,97 SECONDS
{ 35
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R eeh |

!

O QUTLIERS

HOLT MEDIATEL ASSAY REPORT SHUEY

TEST 1

CCOMPOLNDE FDA Ti=i

Gushl LEVELY LUW =~ 30 MO/KO

TREATEUNRT D I VIVG, ONAL, ACUTE

A )

CARIMAL - - - RAW CFU % fotal CFu X

WUMBL R LOET/ el 1004 /1. 0L
1 $5s )0 ’ Yelb
2 179t et
X 33630 Tretaty
) 1300 1 enx?
3! hte 20 e} 3
Q Haeld Celh
T T Blehl v Db
i Sia 4N g7

e CF ARITHMALY K U,L} o

(e UF COiiTAMINATE O Laualls e

- [ . . N [ . ';*)L.
{x 10La)

VTR CeT7

- RARGE - : © BelH
iA“ ‘: !‘}.7‘;}

Ml 1e687

CoLCx-eutasy 22 Kov T2 A7Ha 5 yhEe CFUno?

Cais IN

00/ «OML

C
TOTAL MO
RUTAMTYS ¥

8,00

i

.

C

(X

Fa 0
.00
Se i
6,00
(S YT
1,00
3,00

OtLe C

DATE STARTED?S

1uLo)

!"-0(-3‘3
* o {11}
1"!.“0
Le(30

(_’,52 CUT 4] LiNES f)Q. PR()( l: “x aIr\-} IHL

Hel

CROANTIOMS SALMONLLLA oetn

SEWTEMALR gy

3
r

g i

)
MUTAT IO
Frcg o (usn)
P l,[n..“‘u

leil
of.i?v

§ eutt
| Y
Leon
el
“leuld

ey

Col.e D
(X Lub=3)
iL.u7

Rt

b RLV]

« 31

CQidlia

36
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HOST MEDIATED ASSAY REPORT SHIET

TEST I
- COMPOUNDS FDA T71=2 oo ORGANIGM? SALMONELLA G=45

DOSE LEVELS INTERMEDIATE = 2500 MG/KG

TREATMENTS IN VIVO, ORAL, ACUTE DATE STARTED? SEPTEMBLER 22y 197
A B c D

TOTAL NO, MUTATION

S ANTMAL -RAW CFU X TOTAL CFU X ~ MUTANTS X FRE (C/8)
NUMBER 10ET/70.6ML 10E8/1,0ML 10E0/1.0ML X 10E~83
- e Y U5 630 o Te55 ) 9,00 ) 1.19
2 4540 8407 11,00 1.56
3 bieB0 7e7 8,00 1.07
i CRZeH0 ’ 7«07 13,00 T 1.84
5 3070 5612 14,00 2elh
6 2540 he2d 12,00 2¢63
ST . o o 3200 T 5433 8.00 150
8 2310 Jed85 3400 N 78
G 59.20 9.87 17.00 1.72

NOe OF ANIMALS EGUALS 9
NOe OF CONTAMINATED EQUALS 1

coL. B CoL., C coL, D

(X 10E8) (X 10E0) (X 10e=8)

MEAN : 6,51 : 10.56 1.67

RANGE 6.02 14,00 2.U6

MAX 9,87 17.00 2,83

S © MIN © 0 385 - 3400 78

NO OUTLIERS
| CsCx CSC85F 22 Nov 72 17:1l4i21 USER CFU00O7 200
'IfCARDS~INg' 234 QUT -g LINES 65 PROCESSING TIME Se81 SECONUS

37
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HOSY N@E“IATEU AGSAY
TEST I

- COMPGUNDE Fua Ti-2

Dost LEVELY HIOGH = 5000 MGAKG

TRLATMENT . TN VIVO, ORAL, ACUTE

REPOHT SMEFT

GRGAT M2 SALMONLLLA U=u4p

DATE STARTED?S SUPTEMBLK 22, 144

R TRAL

A

FAW CFU ¥

3!

TOTAL CFU X

C
TOTAL NO.

CMUTANTS X

4
MITAT LON
Fri (C/u)

WUFBE R LOEY /U s GML fopall.0M 100075« OML X LO=d
- i - e 80 He B 14,60 S Yeud
2 1770 2e9Y 11.00 Set2
:?; “(}070 4\'012 ‘3-'[50 301).
4 124000 200 13,00 theil
e 2150 Se5H48 4,00 lelc
G 53«70 Ge78 300 VY
T 430 Yo7 18.00 ezl
NOe GF ANTIHALS E'.wEJALf:) 7
RO -OF COMTAMINHATED ESUALS i -
TOTAL CFU QUT OF KANGL EQUALS 2
o LOlee U “COLe € COl. B
(x Lnge) (x 1GEOD) (X 1uu=e)
P AT Vel 10429 Cedl
RAICE - Te97 1-409 el
MA X Y97 1,00 Qe
MIM £e00 e U0 ol
* SUMMARY WITH QUTLIERS REMOVED
N o o TIPS & COi.e C CoL. U
e - - e e e W R QEG Y AKX L0RD) (X LubL=b)
M AR Te20 el 3 1.61
RALGE Tal02 12.60 Selc
- - — MAK GeG7 ol Y D) . YO N
Ml 2eTYH Lo QU ol
C5CX CsCanF 22 HOV Tz 17:i14139  ysgEr CFU00? 200
Calis IH . 234 0UT- - -8 LINEY 7% PROCESSING TIME - — Beolh LLCORLS

38



HOST MEDIATED ASSAY REPORT GHEET

TEST 1
COMPOUNDS FDA 71=2 : - ORGANI=MS SALMONELLA G~46

DOSE LEVEL! LOW = 30 MG/KG

TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTED: SEPTEMBER 22¢ 197.
A 8 C D
TOTAL NO, MUTATION
- ANIMAL - - - RAW CFU X TOTAL CFU X MUTANTS X - FRE (C/8)
NUMBER 10E7/0.6ML 10E8/1.0ML 10E0/1.0ML X 10E=-3
-1 46eT0 7.78 - 12,00 Laby
2 57420 9,53 11,00 1elb
3 53«20 8.98 7.00 e 73
L 41.90 o 64938 ' i1.00 1458
5 13.90 2ed2 3.00 lec9
6 2360 393 8,00 2e03 *
7 3370 5e62 B 9,00 1e00

NO. OF ANIMALS LQUALS 7
- NO. OF CONTAMINATED EGUALS 1 - -
TOTAL CFU OUT OF RANGE EQUALS 2

COLp B C COL. C - COLe D
(X 1QEB) (X 10E0) (X 10£-8)
MEAN 645 Se71 1.45
RANGE - 7.22 0 9400 ‘ 1.25
MAX 9,53 12,00 2403

MIN 2432 3.00 78

* SUMMARY WITH OUTLIERS REMOVED

CoL, B CoL. C CoL. D

- R S (X 10E8) {X 10E0) (X 10&=-8)

MEAN 6.87 383 1.52

RANGE Te22 2.00 32

MAX o - 9453 ~-12.00 = 1,60

MIN 2432 300 78

- CsCx CSCBSF 22 Nov 72 17314156 USER CFU0O07 200
CARDS IN -- 234 oUT 0 LINES 75 PROCESSING TIME 616 SECONDS



MOLT MEDIATED ALLAY REPORT SHYEY

TEST 1
' ORGANI-ME sabLMONLLL A bwuy

S CoMPOUNDE FUA Ti=2
LOST LEVELY IRTERMELIATE = &bU0 HGAKG
THREATHUINT Y I VIVO, OHAL, SUBACUTE DATE STARTEDS SEPTEMUER 2 17
A n ] C [
TOTAL WO, MUTATION
RNIMAL eopAR CFUOX 0 TOTAL CFU X - MUTAHYS X - - FED (C/6)
MUMBLR 16L7/L oM. Lorndl oMU 16071 0ML A 10e=8

5170 ' o Beme R, 00 0 teua?

- 1 R
2 Hodef3t Eeidtd “21.06 Zetii
&> 10 te il iu.0u 1eid
& -ﬂll%“ ’ o ) !'Oef? ’ 8.00 ioi..}:a
153 Y2001 Seln) 1,00 B oot
9 ‘ tie {tN 1eu7 .00 Seinl
B AEREC Tt bne i) ' 7ot B & PR U et
i SHe 7D Feuh 8,04 lecs
3 Hlhedt SleD7 16,00 : {ei

£ o BaLrg S B.3T 1,00 o ten?

NOe OF ANIMALS EuUALS 19

COle B COL C COLe U

(X 1008) {(x 10ED) (X ldp=)

- WEAN Se e SR STV 41 SO $-.20 C o 2elts
CRAHGE 780 1,400 RN
MA K &7 2100 Yool

e R Y IR . . 1‘47 L - e U . 1.4
HO OUTLIERS :

CulX CSCOSF 22 NOV T2 17:15314  uySer CFUoo? 200
CCARDLS Liv---236 OUT —— 0 - LIMES - 65 -PRUCESSING TIME - - - -fe 8 SECONLS



o CLlx CHCBLF 22 MOV 72 17315831 ySER CFUGOT 200

HOST MEBIATEDL AS5AY REPORT oHIET
TEST 1

CCOMPOUNDE FDA Tie2 L URGANILMI GALMOMLLLA Cesp

GuSLE LEVELS HIGH =~ 000 M5/k¢

B R R
o TOTAL 1O,

ANIMAL - - -RAW CFU ¥ TOYAL CFU X — mUTANTS X
High ik LOET/D o6t 1GEE/Z140ML 10E0/ 14 OHL

hiie 30 GeT& 14,60
SDe I Fre 11,08
Bief o o oo a5 AR t7.00
brre 30 Deld 19,60
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HOSY MEDIATED ALRSAY REPOAT SIET

TEST II
LOMPOURD S FDA Fi=2 ORGANIGMS SALMONLLLA TALISy.
L0k LEVELT LOW = 30 MUJKG
THCATWENT D Il VIVOr ORAL» SUBACUTE DATE STARTED?! FELBRUARY 26, 1074
A B ¢ 1§
TOYiL NO MUTATION
SHIMAL Raw CrU A TOTAL CFU X MUTANTS X Fre e/
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STuP

HOST MEDIATED ASSAY REPORT SHLET

TEST II
COYPOUND: FUA 71=2

GOSE LEVEL! INTERMEDIATE = 2500 M3/KG

TRUATHENT: IN VIVOs ORALe SUBACUTE

A (4

ANIMAL RAw CFU X TOTAL CFU X
FRUMBER 1077060 10E8/7 0L

1 Hileid Heh2
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3 33.11) Sred
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A et  ma s g M oot oo,

HOLT MEDRIATED ASSAY REPORY SHEET

TEST II
COYPOUNDS FBA 712

LO05E LEVEL S HIGH = 5000 me/KG6

YREATHMENT: Iiv VIVOy ORAL, SUBACUTE
A b

AN IMAL RAWN CHU X TOTAL CFU X
WUMBE#H LOET/0Q 610 LOLB8/1eutil,
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GelGU
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n
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4. Cytogenetics
a. In vivo
(1) Acute study
The negative control group was within
normal limits and the positive control group exhibited the expected severe
damage due to the positive control compound TEM. A1l three test groups: low,
medium, and high levels were within normal control values for breaks. None
showed any reunions. The mitotic indices were comparable.
(2) Subacute study
The negative control group and the three
dosage level groups of this compound were all within normal Timits for cells
with breaks (0-6%). A subacute positive control was run in this study and the
cells exhibited the expected severe damage to the chromosomes along with the
depression of the mitotic index.
b. In vitro
The negative control group and the three dosage
groups were within normal negative control values. The positive control con-

tained aberrations within that range expected from the positive control substance.

L
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CYTOGENETICS SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-2
AMMONIUM SACtHARIN
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FOA 71-2
ACUTE STUDY
METAPHASE SUMMARY SHEET

‘ % A %

Cells Cells % Cells Cells

Dosage No. of No. of Mitotic with with other with

Compound (mg/kq) Time* Animals Cells Index % Breaks Reunions Aber, ** Aber.
Negative Control Saline 6 3 150 9 3 0 0 3
Saline 24 3 150 6 2 0 0 2

Saline 48 3 150 6 0 0 0 0

Low Level 30 6 5 250 8 2 0 0 2
30 24 5 250 9 3 0 0 3

30 . 48 5 250 8 0 0 0 0

Intermediate 2500 6 5 250 6 4 . 0 0 4
2500 24 5 250 6 0 0 0 0

2500 48 5 250 6 1 0 0 1

High Level 5000 6 5 250 7 4 0 0 4
5000 - 24 5 250 6 5 0 0 5

5000 48 5 250 7 0 0 0 0

Positive Control

(TEM) *ex 0.3 48 5 250 3 19 8 6 (a) 1 (pp) 34

*Time of sacrifice after injection (hours).
**Cells that have polyploidy (P), pulverization (pp), or greater than 10 aberrations (a).
***Acute dose only one time. Sample taken at 48 hours.

N
™~



Compound

Negative Control
Low

edium

High

Positive Control
(TEM) ***

Dosage*

saline
30
2500
5000
0.3

*Dosage 1x/day x 5 days

**Cells that have polyploidy (P), pulverization (pp),
***Acute dose only one time.

€9

FDA 71-2
SUBACUTE STUDY

METAPHASE SUMMARY SHEET

% b4 %
Cells Cells % Cells Cells
No. of No. of Mitotic with with other with
Animals Cells Index % Breaks Reunions Aber ** Aber.
3 150 5 4 0 0 4
250 4 3 0 3
5 250 4 4 0 0 4
5 250 6 4 0 0 4
5 250 3 30 6 2(a) 1(pp) 39

Sample taken at 48 hours.

or greater than 10 aberrations (a).



FDA 71-2
ANAPHASE SUMMARY SHEET

% Cells

" witt % Cells % Cells
Dosage Mitotic Ho. of Acentric with % Multipolar Other
Compound {mcg/ml), _Index Lells Frag. ~ Bridges Cells Aber. *
Low Level 10 1 100 2 0 0 0
Medium Level 100 1 100 0 0 0 ‘0
High Level 1000 1 100 1 o . 0 0
Negative Control Saline ' 2 100 0 1 0 0
Positive Control
(TEM) 0.1 1 200 10 8 - 0 0

*Cells that have polyploidy (P), pulverization (pp), or areater than 10 aberrations (a).

K%k
Cells harvested 48 hours after addition of compound

b9

% Cells
with

Aber. .

18



5. Dominant Lethal Study
a. Acute study

Significant dose-related decreases in average

implantations and corpora lutea were seen in the experimental groups at weeks

two and three. Average resorptions showed significant dose-related increases
in the experimental groups at weeks one and four. Significant differences in

the proportion of females with one or more dead implants were also seen at

weeks one and four.
b. Subacute study

As seen in the acute study, average resorptions
showed significant dose-related increases in the experimental groups at week

one.

[B BIONETICS | :
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c.

DOMINANT LETHAL ASSAY

SUMMARY TABLES
CONTRACT FDA 71-268

- COMPOUND FDA 71-2

AMMONIUM SACCHARIN
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CONPOUND 2 STUDY ACUTE

‘ FERTILITY INDEX
3G ARITH NEGATIVE DOSE LEVEL -DOSE LEVEL DOSE LEVEL POSITIVE
'JSE DOSE W®EEK CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 MG/KG COBTROL
; LI 18/20=0.90 19/20=0.95 19,/20=0.95 17/20=0.85 17/20=0. 85
!i 2 18/20=0.90 16/20=0.80 17/20=0.85 16/20=0.80 16/20=0. 80
E 3 183/20=0.90 15720=0.75 17/20=0.85 18/20=0.90 17/20=0.85

4 19/720=0.95 17/720=0.85 17/20=0.85 17/20=0.85 16/20=0. 80

5 19/20=0.95 19/20=0.95 18/19=0.95 16/19=0.85 17/20=0.85

5 13/20=0.95 17/720=0.85 18/20=0.90 17/19=0.90 18/20=0.90 .

7 19/20=0.95 18/20=0.90 18/20=0.90 19/20=0.95 18/20=0.90

8 18/20=0.90 17/20=0.85 19/19=1.00 18/20=0.90 19/19=1.00

b

& -
i

.

TABLE I

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENZES USING
THE NEGATIVE CONTROL 3ROUP

SYM30LS ON SECOND LINE DENOI'E SIGNIFICANT RELATIONSHIPS AND DIFFEKENCES USING
THE HISTORICAL CONTHROL GROUP

ORE !, %
TWO !, *

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFPIZANTILY DIFFERENT FROM ZONTROL
! SIGNIFIZANI LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUNN)

[ea}
~



0G

]
1

ARITH

JSE DOSE W#EEK

51!

11

1

& 1! 2

(L)
~J

COBPOUND

NEGATIVE

CONTROL
210/18=11.7
221713=12.3
224/718=12. 4
202/19=10.6
223/719=11.17

198/13=10.4

229/19=12.1

- 206/13=11.4

TABLE IIX

2 STUDY ACUTE

DOSE LEVEL

DOSE LEVEL

AVERAGE NUMBER OF INPLANTATIONS PER PREGNANI PEMALE

DOSE LEVEL

30.000 M3/KG 2500.000 NG/KG 5000.000 M3/KG

208/19=11.0

183/16=11. 4

153/15=10.2%*33D163/17=

159/717= 9.9

210/719=11.1

190/717=11.2

198/13=11.0

185/17=10.9

203/719=10.7

164/17= 9.7%*33D162/16=10. 1*aD

184/17=10.8

212/13=11.8

207/18=11.5

206/18=11. 4

199/19=10.5

175/17=10.3

209/17=12.331

164/16=10.3

176/717=10.4

238/719=12.5

214/18=11.9

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL

SYM3OLS ON SECOND LINE DENOIE SIGNIFICANT RELATIONSHIPS AND DIPFERENZES USING
THE HISIORICAL CONTROL GROUP

a = TWO-TAILED TEST
AND 2 = ONE-TAILED TEST

SIGNIFICANT AY

? LESS THAN 0.05

SIGNIFICANT AT P LESS TdaAN J.01

GCELATIONSHI? W1Tu A«17d 22

LOG DUSE ({2Ea0la3 OF COLJIAN)

POSITIVE

CONTROL

211/17=12. 4

172/16=10.8

198/17=11.7

176/16=11.0

181/17=10.7

198/18=11.0

194/18=10.8

214/19=11.3

b
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TABLE III
CONMPOUND 2 STUDY ACUTE

AVERAGE CORPORA LUTEA PER PREGNANT FEMALE.

)6 ARITH NEGATIVE DOSE LEVEL - DISE LEVEL DOSE LEVEL POSITIVE
JSE DOSE VWEEK CONTROL 30.000 HG/KG 2500.000 MG/KG 5000.000 MG/KS CONTROL
1 21%/718=12.2 227/71%9=12.0 | 221/19=11.6 195/17=11.5 ?15/17:12.7
311 BB 2 236/18=13.1 194/16=12.1 183/17=10.8%%*32D178/16=11. 1¢*32D183/16=11. 43D
>y 3 230/718=12.8 160/15=10.7%*23D169/17= 9.9%**33D202/18=11.2%aD 211/17=12.4
! & 1! 4 214/19=11.3 183/17=10.8 204/17=12.0 215/17=12.7*#21 190/16=11.9
5 234/19=12.3 215/719=11.3 227/18=12.6 173/16=10.8 187/17=11.0
6 216/19=11.4 203/17=11.9 | 221/18=12.3 196/17=11.5 203/18=11.6
L 7 241/719=12.7 212/18=11.82D 222/18=12.3 248/719=13.1 218/718=12.1
8 224/718=12.4 202/17=11.9 216/19=11.42D 230/18=12.8 230/19=12.1

S¥MBOLS ON FIRST LINE DENOTE SIGNIPICANT RELATIONSHIPS AND DIFPFERENZES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISIJORICAL CONTROL GROUP

6 AND * = IWO-TALLED TEST
! AND ? = ONE-TAILED TEST

SIGKIFPICANT AT P LESS THAN 0.05

ONE !
! SIGNIFIZANT AT P LESS THAN 2.01

TdO
(=)
O

*,

&y

S'j'*
5,

j'*

PIZANTLY DIFFERENT FROM CONTROL
FICAND RELATIONSHIZ KITH ARAIH J4 LOG DOSE (dEADING OF COLIMN)

LL I %

I
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G ARITH
)ISE DOSE WEEK

1

(V)]

TABLE IV
ZONPOUND 2 . STUDY ACUTE

AVERAGE PREIMPLANTATION LOSSES PER PRESNANI FEMALE

NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 M3/KG
9/18= 0.5 19/19= 1.031 ; 18/13= 1.0 20/717= 1.2
15/713= 0.8 11/16= 0.7 19/17= 1.1 16/716= 1.0
6/13= 0.3 7/715= 0.5 6/17= 0.4 12713= 0.7
12/13= 0.6 14/17= 0.8 20/17= 1.2 5717= 0.4
11/19=.0.6 5/13= 0.3 15/18= 0.8 3/15= 0.6
18/19= 1.0 13/17= 0.8 18/13= 0.8 20/717= 1.2
12/19= 0.6 14/18= 0.8 16/13= 0.9 10/719= 0.5
18/718= 1.0 17/717= 1.0 17/719= 0.9 16/718= 0.9

SYM30LS ON FIRST LINE DENOIE SIGNIFICANT RELATIONSJIPS AND DIFFEBENCES USIN
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SEZOND LINE DENOIE SIGNIFICANL XELATIONSHIPS AND DIFFERENCZES UST
THE HISTORICAL CONTROL GROUP

L AND ¥
AND 2

ONE
Tal

~

[}
¥,
&,

[

1
i 4
1,5,0,%

(&2]
<
[y
-
*
o

SIGNIFICANT AT P L
SIGNIFICANT A ¥ L

TWO-TAILED TEST
ONpE-TAILED TEST

ESS THAN 9.05
ES

55 THAN 0.01

SIGNTZICANILY DIFFAxFENY FrOM ZONIsOL

SIsNI¥IZANI

B LALLOHSHIY wiln ARITH Ua LUS DUSZ (dEADLNG OF CoLUnN)

G

NG

POSITIVE
CONTROL
4/17 =
11/16=
13/11=
14/16=
6/17=
11/18=

24/18=

16/19=

0.2

0.7

0.8

0.4

0.

o

1.3

0.8
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TABLE V
COMPOUND 2 STUDY ACUTE

AVEKAGE RESORPTIONS (DEAD IMPLANIS) PER PREGNANT FEBALE

SY.MBOL5 ON FIRST LINE DENDTL SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
FHE NEGATIVE CTONTROL 3ROUP

SYM3O0LS ON SECOND LINE DENOVE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISIJXICAL CONIXOL GROUD

& AND * = TWO-TAILILED TEST

! AND 2 = ONE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT BAY » LESS THAN J.21

nH

*y 3 SIGIIFICANILY DIFrcRaNI FHU5 ZU4ATHOL
G,! SLSNIFICAND PELATIONGHILIY wIld Ax1lH U3 LOG 205c (HLADLANS OF COLJHN)

ok
wd
}

ARITH NEGATIVE DOSE LEVEL . DOSE LEVEL DOSE LEVEL POSITIVE
J1JSE DOSE WEEK CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.020 M3/KG CONTROL
 5!! 661! 1 3/18=0,17 9/19=0.4831 8/19=0.43 20/17=1.18%¢331 7/17=0.42
2 8/18=0.45 4/16=0.25 12/17=0.71 9/16=0.57 26/16=1.63¢%a31
3 11/18=0.62 2/15=0.143D 3/17=0.182D 5/13=).28 50/17=2.95%%331
611 £511 4 6/19=0.32 6/17=0.36 13/17=0.7731 21/17=1.24*%331 33/16=2.07%*3aI
5 12/19=0.64 8/19=0.43 13/18=0.73 15/16=0.94% 14 /17=0.83
) 10/19=0.53 9/17=0.53 ‘12/18=0.67 12/17=2.71 9/18=0.50
7 14/19=0.74 16/718=0.89 3/18=0.50 71/19=).37 35/18=1.9531
3 7/18=0.39 10/17=0.59 13/19=0.6921 1/18=).33 30/19=1. 58%%331



06 ABRITH
‘OSE DOSE
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TABLE VI

ZOBPOOND 2 STUDY ACUTE

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

NEGATIVE DOSE LEVEL .DOSE LEVEL DOSE LEVEL POSITIVE
#EEK CONTROL 30.000 HG/KG'ZSO0.000 BG/KG 5000.000 HMG/KG CONTROL
’1 3/18=0.17 8/719=0.43 7/19=0.37 12/17=0.71** 6/17=0.36
2 6/18=0.34 4/716=0.25 11/17=0.65 7/16=0.44 12/16=0.75%
3 7/18=0.39 2/15=0.14 3/17=0.18 5/18=0.28 17/17=1.00%*%
4 5/19=0.27 6/17=0.36 9/17=0.53 11/17=0.65% 11/16=0.69%
5 8/19=0s43 5/19=0.27 10/18=0.50 7/16=0.44 1/17=0,42
5 8/19=0.43 T/17=0.42 9/18=0.50 7/717=0.42 6/18=0.34
7 9/19=0.48 9/18=0.50 7/18=0.39 7/19=0.37 10/18=0.56
3 5/18=0.28 T/17=0.42 12/19=0,64* 7/18=0.39 13/19=0.69%

SYMBOLS ON FIBST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SEZOND LINE DENOTE STIGNIFICANT RELATIONSHIPS AND DIFFEKENCES USING
THE HISIORICAL CONTROL GROUP

SIGNIFICANT AT P LESS THaN 0.05
SIGNIFIZANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM ZONTROL
! SIGNIPICANI LINEAR RELATIONSHIP WLTH ARLITH OR LOG DOSE (HEADING OF¥ COLJIMN)

~
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IR

ARITH

DOSE WEEK

L 1

sy
=

CONMPOUND

NEGATIVS

CONTIROL

0/182090

2/18=0.12

3/18=0.17

1/19=0.06

4/19=0.22

2/719=0. 11

1/19=0.06

2/18=0.12

o

]

TAJLE VII
SIUDY ACUTE

2

DOSE LEVEL

1/719=0.06

0/716=0.0

0/17=0.0

1/719=0.06

2/17=0,.12

2/17=0.12

IS

DOSE LEVEL

1/19=0.05

1/17=0.06

0/17=0.0

2/17=0.12

3/18=0.17

2/18=0.12

1/19=0.06

9}
]

POXPORI'ION OF FEMALES WITH TWO OR MORE DEAD IMPLANTATIONS

DOSE LEVEL
30.000 #G/KG 2500.000 H“G/KG 5000.000 M3/KG

5/17=3.30%

2/16=0.13

4/17=0.24

4/156=3.25

4/17=3.24

0/19=0.0

0/18=0.0

SYMBOLS ON PIRSF LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFPERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFPERENCES USING
THE HISTORICAL CONTROL GROUP

ONE !, * =
THO !,* =

* SIGNIFPICANTLY DIFFERENT FROM CONTROL

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

! SIGNIFICANT LINEAR RELATIONSHIP WITH ARXITH OR LOG DOSE (HEADINS OF COLUNN)

~J
w

e

POSITIVE

CONTROL

1/17=0.086

10/16=0. 63**

12/17=0.71%%*

6/16=0.38%

3/17=0. 18

10/18=0.56*%

93/19=0.48%



SYMROLS ON FIRST LINE DENOTE SIGNIFICANI DIFFERENZES USING
THE NEGATLIVE CONTROL GROUP

SYMZ3OLS ON SECOND LINE DLNOLE SIGNIFICANT
THE HISTORICAL CONTROL

ITNO-I'ATLED TEST
UNE-TALLED TEST

‘*'li

*",

DIGNLIFLICZANTILY DIFPLEAND rFioh CONTIROL

¥EEK

"o

COMPOUND

REGATIVE

CONTROL

3/7210=0.02

8/221=0.04

11/224=0.05

6/202=0.03

12/223=8.06

10/193=0.06

14 /229=0,07

7/7205=0.04

GRrOUP

SIGNIF1CANT aT P LESS THAN 0.05
SIGNIFICZANT AT P LESS

2

THAN 0.01

i 3 i

33

TABLE VIIIX
STUDY ACUTE

DOSE LEVEL

DEAD IMPLANTS / TOTAL INPLANTS

DOSE LEVEL

L

il
wl

DOSE LEVEL

30.000 NMG/KG 2500.000 MG/KG 5000.000 MG/KG

9,2038=0.05

4/183=0.03

2/153=0.02

5/169=0.04

8/210=0.04

9/190=0.05

16/198=0.09

10/185=0.0¢6

-

8/203=0.04

12/164=0.08

3/163=0.02

13/134=0.08

13/7212=0.07

12/2067=0.06

9/206=0.05

13/199=0.07

DIFFELENCES USINS

20/175=0.12

9/162=0.06

5/190=0.33

21/209=0.11

15/164=0.10

12/176=2.07

1/7238=0.03

7/7214=0.24

POSITIVE

CONTROL

1/7211=0.04

26/172=0.16

50/158=0.26

33/176=0.19

14,/181=0.08

9/198=0.05

35/194=0.19

30/214=0.15



TABLE I
CONMPOUND 2 STUDY SUBACUTE

FERTILITY INDEX

06 ARITH NEGATIVE DOSE LEVEL . DOSE LEVEL DOSE LEVEL
{0SE DOSE WEEK CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 H3/KG

1 17/20=0.85 15/720=0.75 16 /20=0.80 14/20=0.70

2 13/720=0,.90 15720=0.75 15/20=0.75 17/720=0.85

3 19/720=0.95 13/720=0.30 18/20=0,90 16/20=0.80

4 19/20=0.95 18/20=0.90 18/20=0.90 17/720=0.85

5 19/20:0.95 17/720=0.85 18/19=0.95 18/19=0.95

5 13/20=0.90 16/19=0.95 13/20=0.90 18/20=0.90

7 23/20=1.00 18/20=0.90 17/20=0.385 18/20=0.90

SYMBOLS ON FIRST LINE DENOTE S51GNIFICANT XELATIONSHIPS AND DLFFERENTES USING
THE NEGALIVE CONIROL GROUP

SYMBOLS ON SECOND LINk DENOI'E SIGNIFICANI RELATIONSHIPS AND DIFFERENCES USING
ILE HISTORICAL CONIROL GROUP

OXNE
TWO

SIGNLFICANT AT P LESS ThHAW 0.05
SIGNIFICANT Al P Le3S THAN 0.901

s sen

o ¥
o ¥

* SIGNIFICANTLY DIFFE4ENSL FaOWM TONTHOL
! SIGNIFLZANIT LINEAR <ELAPIONSHIP WITH ASTICLd O] LIOG DISE (HEADINS OF COLUEN)

S/
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TABLE II
COMPOUND 2 STUDY SUBACUTE

AVEBAGE NUMBER OF INMPLANTATIONS PER PREGNANT FEMALE

LOG ABRITH NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE WEEK CONTROL 30.000 uG/KG 2500.000 nG/KG 5000.000 M3/KG
1 187/17=11.0 153/15=10.2 ; w7/716= 9.2 131/14= 9.4
2 203/718=11.3 173/15=11.5 180/15=12.0 197/17=11.6
3 203/719=10.7 137/18=10.9 197/18=10.9 154/716= 9.6
4 209/19=11.0 221/18=12.3 211/18=11.7 201/17=11.8
5 227/19=12.0 183/17=10.8 171/18= 9.5*%33D217/18=12.1
! 6 213/718=11.8 \211/18=11.7 207/718=11.5 194/18=10.8
7 206/720=10.3 184/18=10. 2 197/17=11.6 192/18=10.7

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TEST
! AND » = ONE~TAILED TEST
ONE !,5,0,% = SIGNIFICANT Al P LESS THAN 0.05
TWO !¢5,2,% = SIGNIFICANT AT P LESS THAN 0.01

¥,3 SIGNIPICANTLY DIFFERENT Fi&OM CONTROL
&, SIGNIPLICANI HELATIONSHIP WITH ARITH 2R LOG DOSE (HZADING OF COLUMN)

9/



TABLE III
COBPOURD 2 STUDY SUBACOUTE

AVERAGE CORPORA LUT'EA PER -PREGHANT FEMALE:

LOG ARITH NEGATIVE DOSE LEVEL - DIOSE LEVEL DOSE LEVEL
DOSE DOSE WEEK CONTROL 30.000 mG/KG 2500.000 MG/KG 5000.000 M3/KG
1 i97/17=11.6 164/15=10.9 | 167/16=10. 4% 142/714=10. 13D
2 219/13=12.2 177/15=11.8 188/15=12.5 205/717=12.1
$ 3 214/19=11.3 : 205/718=11. 4 198/18=11.0 164/16=10.3
3 221/19=11.6 - 228/18=12.7 219/18=12.2 211/17=12.4
3 237/19=12.5 197/17=11.63D 196/18=10.9%¥3D 227/18=12.6
! 6 225/718=12.5 224/718=12. 4 217/718=12.1 205/718=11. 4
17 229/20=11.5 209/18=11.96 210/17=12. 4 209/718=11.6

SYMBOLS ON FPIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE TONTROL GROOP

SY¥MBOLS ON SECOND LINE DENOTE SIGNIFICANT BELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP .
ND ¢ = TWO-TAILED TEST

= ONE-TAILED TEST

SIGNIFICANT Al P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

* »
"o

¥, SIGNIFPICANILY DIFFERENT FROM CTONTROL A
E,! SIGNIFICANT KRELATIONSHI? WITH ARITH JR LOG DOSE (HEADING JOF COLUMN)
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TABLE IV

ZOHNPOUND 2

STUDY SUBACUTE

AVERAGE PREIMPLANTATION LOJSSES

NEGATIVE DOSE LEVEL
CONTROL 30.000 MG/KG
10/17= 0.6 11/15= 0.7
16/18= 0.9 4/15= 0.33D°
11/19= 0.6 8/18= 0.4
12/19= 0.6 7/18= 0.4
10/19=.0.5 14/17= 0.8
12/18= 0.7 13/18= 0.7
23/20= 1.2 25/18= 1.4

e [

PER PRESNANT FEMALE

b d

id

£l

0.8

0.5

0.6

0.6

0.6

D2SE LEVEL DOSE LEVEL
2500.000 MG/KG 5000.000 M3/KG
20/16= 1.3 11/714=
8/15= 0.5 8/17=
1/18= 0.1*223D 10/16=
8/18= 0.4 10/17=
25/18= 1.4 10/718=
10/18= 0.6 11/18=
13/17= 0.8 17/18=

SYMBOLS ON FIRST LINE DENOTE SIGNLFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USLNG
THE HISTORICAL CONTHOL GROUP

& AND *
! AND 23
. ONE
©OTWD

‘o Som
L‘)

‘v‘

-

[ 4

~I
&0

e Dy
v Dy

ITWO-TAILED TEST
ONE-TALLED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AY ¢ LESS TiaN 0.01

* SEGNIFICANTLY DIFFoRENT FROM CONTROL
Eo! SIGNIFICANT ReELAT1ONSHh1P WIlTH ARITH DK LOG DOSE (HeaDLRs OF COLUMN)

0.9
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TABLE V
STUDY SUBACOUTE

3 A

CONMPOUND 2

AVERAGE BRESORPTIONS (DEAD IMPLANTS) PER PKEGNANI FEHNALE

e

CG ARITH NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
OSE DOSE W¥EEK CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 MS/KG
g1y 5 1 1 4/17=0.24 6/15=0.40 X 10/16=0.63%31 11/14=0.79%aa1

2 5/18=0. 34 8/715=0.54 10/15=0.67 6/17=0.36

3 10/19=0.53 6/18=0. 34 12/18=0.067 11/16=0.69

! 4 9/19=0.48 17/718=0.95 1/18=0.39 4/17=0.24

5 13/19=0.,69 8/17=0.48 10/18=0.5¢ 11/18=0.62

) 93/18=0.50 19/18=1.06*9gI 5/18=0.34 10/18=0.56

7 9/20=0.45 13718=0.73 6/17=0.36 4/18=0.23

S{MBOLS ON PIRST LINE DENOTE SIGHIFICANT RELATIONSHIPS AND DIFFERENZES USING
THE NEGATIVE ZONTROL GROUP

SYM30LS ON SECOND LINE DENOYE SIGNIFICANT RELATIONSHIPS AND DIFPEKENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TESY
! AND 2 = DJONE-TAILZD TEST
ONg !',8,3,% = S1GNIFICANT AT P LESS THAN 0D.05
Tl !',5.,2,% = SIGNLFICANL Al P LESS TdAN U.01

*¥,2 SIGNIFICANTLY DIFFERGNT FRON CONTROL

£,% SISNIFICANT RELATIONSAIP WITHE AR1IH Oha LOG DJI3T (HEADLINS OF CTOLINN)

~J
(o]



TABLE VI

COMPOUND 2 STUDY SUBACUTE

PROPORTION OF FEMALES WITH ONE OR MORE DEAD 1IMPLANITATIONS

LOG ARITH NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE WNEBEK CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 MG/KS
! ! 1 4/17=0.24 6/15=0.40 9/16=0.57 3/14=2.65%

2 5/18=0.28 6/15=0.40 6/15=0.40 4/17=0.24

3 7/719=0.37 6/18=0.34 9/18=0.50 5/16=0.32

4 1/19=0, 37 7/718=0.39 5/18=0.28 3/17=0.18

5 9/19=0.48 6/17=0.3¢6 5/18=0.28 8/18=0.45

5 6/18=0.34 12/18=0.67%* 6/18=0.34 8/18=0.45

7 3/720=0.15 10/18=0.56%* 0/17=0.36 4,/18=3.23

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT BELATIONSHIPS AND DIFFERENCES USIKG
THE NEGATIVE CONTROL GkOOP

SYMBOLS ON SECOND LINE DENOIE SIGNIFICANT KELATIONSHIPS AND DIFPERENZES USING
THE HISTORICAL CONTROL GROUP

SIGNIFICANT AT P LESS THAN 0.05
SIGNLFICANT AT P LESS THAN 0.01

* SIGNIFIZANTLY DIFFERENT FaOM ZONTROL
! SIGNIFIZANI LINEAEK KELATIONSHIP WITH ABRITH ORX LOG DOSE (HEADLING UF ~ULI &)

08



TABLE VII

COHPOUND 2 STUDY SUBACUTE

PORPORTION OF FEMALES WITH TWO OR MORE DEAD INPLANTAIIOSNS

LOG ARITH NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
JOSE DOSE WEEK CONTROL 30.000 ¥G/KG 2500.000 BG/KG 5000.000 M3/KG
! 1 0/717=0.0 0/15=0.0 " 1/16=0.07 2/14=0.15

2 1/18=0.06 2/15=0.14 3/15=0.20 1/17=0.06
3 2/19=0.11 0718=0.0 3/18=0.17 3/16=0.19
4 2/19=0. 11 4/18=0.23 2/18=0.12 1/17=0.06
5 4/19=0,22 2/17=0.12 3/18=0.17 2/18=0.12
5 1/18=0.06 6/18=0.34% 0/18=0.0 2/18=0.12
! ! 7 3/20=0.15 3/18=0.17 C/17=0.0 0/18=0.0

SYHMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYNBOLS ON SECOND LLNE DENOTE SIGNIFICANT RELATIONSHIPS AND DiFFERENZES USING
THE HISIORICAL CONTHOL GROUP

ONE !,% = SIGNIFICANT AT P LESS THAN 0.05
TWO !, % = SIGNIFICANT AT P LESS THAN 0.01

¥ SIGNIFIZANTLY DIFFERENT FROM ZONTROL
! SIGNIFICANI LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF ZOLUMN)

L8
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TABLE VIII
<~ONPOUND 2 STUDY SUBACUTE

DEAD IMPLANTS / TOTAL IMPLANTS

NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
JEEK CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 MG/KG
1 4/187=0.03 6/153=0.04 10/147=0.07 11/131=0.09
2 6/203=0.03 8/173=0.05 10/180=0.06 6/197=0.04
3 10/203=0.05 6/197=0.04 12/197=0.07 11/154=0.08
4 9/209=0.05 17/221=0.08 7/211=0.04 4/201=0.02
5 13/7227=0.06 8/183=0.05 10/171=0.06 11/217=0.06
5 9/213=0.05 19/211=0.10 6/207=0.03 10/194=0.06
7 9/206=0.05 13/134=0.08 : 6/197=0.04 4/192=0.03

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFEKENTES USING
THE NEGATLVE CTONTROL SROUP .

SYMBOLS ON SECOND LINE DENOTI'E SIGNIFICANT DIFFERENCES USING
THE HISTORICAL CONTKOL GROUP .

TWO-TAILED TEST

@ ONE~-TAILED TEST
ONE *,2 = SIGNIFICANT AT P LESS THAN 0.05
TWO *,2 = SIGNIFICANT AT P LESS ThAN 0.01

*,2 SIGNIFIZCANTLY DIFPFERENT FROM CZONTROL



APPENDICES

I1. MATERIALS AND METHODS

A. Animal Husbandry

1. Animals (Rats and Mice)
Ten to twelve week old rats (280 to 350 g) and male
mice (25 to 30 g) were fed a commerical 4% fat diet and water ad libitum until
they were put on experiment. Flow Laboratories random-bred, closed colony,
Sprague-Dawley CD strain rats were used in the cytogenetic studies. Flow
Laboratories ICR male mice were employed in the Host-Mediated Assay.
2. Preparation of Diet
A commercial 4% fat diet was fed to all animals. Periodic

tests to verify the absence of coliforms, Salmonella and Pseudomonas sp. were

performed.
3. Husbandry

Animals were held in quarantine for 4-11 days. Mice
were housed five to a cage and rats one to five to a cage. Animals were
identified by ear punch. Sanitary cages and bedding were used, and changed
two times per week, at which time water containers were cleaned, sanitized
and filled. Once a week, cages were repositioned on racks; racks were re-
positioned within rooms monthly. Personnel handling animals or working within
animal facilities wore head coverings and face masks, as well as suitable garments.
Individuals with respiratory or other overt infectiqns were excluded from the
animal facilities.

B. Dosage Determination

1. Acute LD50 and LD5 Determination

Since the compounds proposed for testing aré included in
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the food additive regulations as "generally recognized as safe" (GRAS), it
was expected that a large number of them would be sufficiently non-toxic

so that determination of a LDy, oOr a L05 would be of no practical value. 1In
fact, this has been our experience with previously tested compounds from
this Tist. In the case of these relatively non-toxic compounds, attempts
were made to assure that the amounts to be administered would not affect
the animals by means (mechanical, physical, etc.) related to their bulk
rather than to their toxicity. In the cases of certain compounds where

a LD50 or a LD5 could not be determined, an exceedingly high concentration,
5 g/kg, was employed and accepted as the LD5 level. In cases where the
toxicity was high enough to allow determination of a LDS, the following
protocol was used.

Thirty rats of the strain chosen for studies described
below and of approximately the age and weight specified were assigned at random
to six groups. Each group was then given, using the chosen route of admin-
istration, one of a series of dosages of the test compound following a log-
arithmic dosage scheme. The series of dosages were derived from a considera-
tion of whatever toxicity information was available for the particular test
compound. The objective in selecting dosages was to choose values which would
cause mortalities between 10% and 90%.

When information was inadequate to derive a suitable series
of dosages, five rats were used to identify the proper range. Each of these
was given one of a widely spaced (differing by 10X) series of doses. This
was confidently expected to suffice for derivation of the series of dosages

to be used in the LD50 determination.

EB BIONETICS
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The mortalities observed when the series of dosages were
given to the 30 rats were then subjected to a probit analysis and calculation
of LD5O, LDS, slope and confidence 1imits by the method of Litchfield and
Wilcoxon. The highest dose level used was either a finite LD5 or 5000 mg/kg.
The intermediate level used was either 1/10 of the finite LD5 or 2500 mg/kg.
The Tow level used was either 1/100 of the finite LD5 or 30 mg/kg.

2. Subacute Studies

Subacute doses were identical to those used in the acute
studies. Each subacute study animal was given the acute dosage once a day
for each of five consecutive days (24 hours apart).

C. Mutagenicity Testing Protocols

1. Host-Mediated Assay

- Flow Laboratories ICR random-bred male mice were used in
this study. In the acute and subacute studies ten animals, 25-30 g each, were
employed at each dose level. Solvent and positive controls were run at all
times. The positive control (dimethyl nitrosamine) was run by the acute
system only at a dose of 100 mg/kg for Salmonella. For yeast, ethyl methane
sulfonate (EMS) intramuscularly injected at a dose of 350 mg/kg was used.
The solvents used and the toxicity data are presented in the Results and
Discussion Section of the report.

The indicator organisms used in this study were: (1)

two histidine auxotrophs (his G-46, TA-1530) of Salmonella typhimurium, and

(2) a diploid strain (D-3) of Saccharomyces cerevisiae. The induction of

reverse mutation was determined with the Salmonella; mitotic recombination
was determined with yeast. Chemicals were evaluated directly by in vitro

bacterial and yeast studies prior to, or concurrent with, the studies in
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mice. Only animals on the subacute studies were not fed the evening prior to
compound administration. The Salmonella were carried in tryptone yeast
extract gel, transferred weekly. They were transferred to tryptone yeast
extract broth 48 hours before use: they were transferred a second time

from broth to broth 24 hours prior to use, and again 8 hours before use.

The mouse inoculum was prepared by transferring 4 ml of the 8-hour broth
culture to 50 ml1 broth bottles which had been prewarmed at 37°C. Exponential
log-phase organisms were inoculated intraperitoneally into the mice approxi-
mately 2-1/2 hours later when the appropriate density indicating 3.0 x 108

cells/ml was reached. The Saccharomyces was carried in yeast complete agar.

The inoculum was prepared by harvesting the organisms from the surface of

the plates with sterile saline. The cells were washed three times with sterile
saline and suspended in a.concentratian of 5.0 x 108,cells/m1. Two ml of

the suspension was inoculated into each mouse intraperitoneally. Total

plate counts on Salmonella were on tryptone yeast extract and for Saccharomyces

on yeast complete medium.
a. Acute study
Three dosage levels (usage, intermediate [determined
as discussed previously], and LDS) were administered orally by intubation to
ten mice. Positive controls and negative vehicle controls were included in
each study. All animals received 2 ml of the indicator organism intraperitoneally.
Each ml contained 3.0 x 108 cells for Salmonella and 5.0 x 108 cells for

Saccharomyces. Three hours later, each animal was killed and 2 ml of sterile

saline was introduced intraperitoneally. As much fluid as possible was then
aseptically removed from the peritoneal cavity. Dilution blanks for bacteria

containing 4.5 ml of serile saline were prepared in advance. Tenfold serial
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dilutions were made of each peritoneal exudate (0.5 ml exudate + 4.5 ml saline)
0 (undiluted peritoneal exudate) through
6

yielding a concentration series from 10
10°7. For enumeration of total bacterial counts, the 10™° and 1077 dilutions
were plated on tryptone yeast extract agar, 3 plates/sample, 0.2 ml sample/
plate. Each sample was spread over the surface of the plate using a bent glass
rod immersed in 95% ethanol and flamed just prior to use. In plating for the

0 dilution was used, 0.2 ml being

total mutant counts on minimal agar, the 10
plated on each of 5 plates. The plating procedure was identical to that
followed for the tryptone yeast extract agar plates. All plates were incubated
at 37°C, tryptone yeast extract agar plates for 18 hours and minimal agar plates
for 40 hours. For yeast mitotic recombination, dilution blanks containing 4.5
ml of sterile saline were prepared in advance. Tenfold serial dilutions were
made of.each sample yielding a series from 100 to 10'5. Samples of 0.1 m] of
the 10'5, 10'4, and 10”3 dilutions were removed and plated on complete medium

(10 plates each). Al1 plates were incubated at 30°C for 40 hours. The 10'5

4 and 1073 plates

dilutions were used to determine total populations and the 10
were examined after an additional 40 hours at 4°C for red sectors indicating
a mutation. Bacterial scoring was calculated as follows:

Total mutants on 5 plates x appropriate exponent =
CFU/m] (CFU is Colony Forming Units) of sample plated CFU/m1 x one/dilution
factor (100 - 10'7) = CFU/ml in undiluted exudate. The mutation frequency (MF)

calculated for each sample was:

MF = total mutant cells
total population

(MFt/MFc = 1.00 for
MF of experimental sample control sample)
MF of control sample «

MFt/MFc
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Yeast mitotic recombinants (presumptive ade 2,
his 8 homozygotes) were seen as red colonies or as red sectors on a normally
white yeast colony. The plates (from 1074 and 1073 dilutions) were scanned
under the 10X lens of a dissecting scope to enumerate the red colonies and

5

sectors. Population determinations were made from the 107~ dilution plates.

A recombinant frequency (RF) was calculated:

RF = fotal recombinants counted
total number colonies screened

b. Subacute study
Similar groups of animals at each dose level re-
ceived five oral doses of the test compound 24 hours apart. Within 30 minutes
after the last dosing, the animals were inoculated with the test organism and
handled in the same fashion as those in the écute study. '

c. In vitro study

Cultures of S. typhimurium histidine auxotrophs
(G-46 and TA-1530) were plated on appropriate media. The test compound was then
added to the plate, either in the form of a microdrop of solution (0.01 to 0.25
ml) applied to a small filter paper disc resting on the agar or a small crystal
applied directly to the agar. Tenfold serial dilutions of the culture were
employed and plated so as not to miss the optimum cell density for mutant growth.

Mutant colonies were observed and scored. Strain D-3 Saccharomyces cells at

proper dilutions were shaken with the test compound, diluted, and plated at
50% survival level or above (see HMA Supplementary Materials and Methods). Red
sectors were then scored and the frequency calculated after suitable incubation.

Negative and positive controls were run concurrently. The positive control was

EMS for Salmonella and Saccharomyces. The in vitro Salmonella tests were reported
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as (+) or (-) or questionable; the in vitro Saccharomyces tests were reported

as sample concentrations, percent survival, and recomb]’nants/]O5 survivors.

For the Saccharomyces a 50% survival level, e.g., an arbitrary 5.0% w/v test

level, was used when no LD50 was determinable.

2. Cytogenetic Studies

a. In vivo study

Ten to twelve week old, male, albino rats obtained
from a closed colony (random-bred) were used. A total of 59 animals in the
acute study and 18 animals in the subacute study was used, as illustrated in

the following protocol.

Number of Animals Used

Acute Study

Treatment Time Killed After Administration
6 Hours 24 Hours 48 Hours
High Leve] 5 5 5
Intermediate Level 5 5 5
Low Level 5 5 5
Positive Control 0 0 5
Negative Control 3 3 3

Subacute Study

Five doses 24 hours apart; animals killed 6 hours after last dose.

Treatment Killed After Administration
High Level ) 5
Intermediate Level 5
Low Level 5
Negative Control 3

A1l animals were dosed by gastric intubation.

Four hours after the last compound administration,

and two hours prior to killing, each animal was given 4 mg/kg of colcemid intra-
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peritoneally in order to arrest the bone marrow cells in C-mitosis. Animals
were killed by using COZ’ and the adhering muscle and epiphysis of one femur
were removed. The marrow "plug" was removed with a tuberculin syringe and

an 18 gauge needle, aspirated into 5 ml of Hanks' balanced salt solution (BSS)
in a test tube and capped. The specimens were centrifuged at 1,500 RPM in a
table-top centrifuge for 5 minutes, decanted, and 2 ml of hypotonic 0.5% KC1l
solution was added with gentle agitation to resuspended the cells. The speci-
mens were then placed in a 37°C water bath for 20 minutes in order to swell
the cells. Following centrifugation for 5 minutes at 1,500 RPM, the super-
natant was decanted and 2 ml of fixative (3:1 absolute methanol:glacial acetic
acid) was added. The cells were resuspended in the fixative with gentle
agitation, capped, and placed at 4°C for 30 minutes. The specimens were
~again centrifuged, decanted, 2 ml of.prebared fixative was added, and the
cells were resuspended and placed at 4°C overnight.

The following day the specimens were again centri-
fuged, decanted and 0.3 - 0.6 ml of freshly prepared fixative was added to
obtain a suitable density. The cells were resuspended and 2 - 3 drops of the
suspension were allowed to drop onto a clean, dry slide held at 15° from the
horizontal. As the suspension flowed to the edge of the slide, it was ignited
by an alcohol burner and allowed to flame. Following ignition, the slides were
allowed to dry at room temperature overnight. Duplicate slides were prepared.
The slides were stained using a 5% Giemsa solution (Giemsa buffer pH 7.2) for
20 minutes, rinsed in acetone, 1:1 acetone:xylene, and placed in fresh xylene
for 30 minutes. The slides were then mounted using Permount (Fisher Scientific)
and 24 x 50 mm coverglasses. The coverglasses were selected to be 0.17 mm

+ 0.005 mm in thickness by use of a coverglass micrometer. The preparations
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were examined using Leitz Ortholux I & II microscopes With brightfield optics
and xenon 1light sources. These specimens were scanned with 10X and 24X objec-
tives and suitable metaphase spreads that were countable were then examined
critically using 40X, 63X or 100X oil immersion flatfield apochromatic objec-
tives. Oculars were either 12X or 16X widefield periplanatics and the tube
magnification either 1X or 1.25X. The filters used were either a didymium
(BG20) or a Schott IL570 muy interference filter.

The chromosomes of each cell were counted and only
diploid cells were analyzed. They were scored for chromatid gaps and breaks,
chromosome gaps and breaks, reunions, cells with greater than ten aberrations,
polyploidy, pulverization, and any other chromosomal aberrations which were
observed. They were recorded on the currently used forms and expressed as
percentages on the summary sheets. Fifty metaphase spreads were scored per
animal. Mitotic indices were obtained by counting at least 500 cells and
the ratio of the number of cells in mitosis/the number of cells observed was
expressed as the mitotic index.

Positive controls in the acute study consisted of

animals which had been given the known mutagen Triethylene Melamine (TEM) admin-

istered intraperitoneally at a level of 0.30 mg/kg. Negative controls on the
acute and subacute studies consisted of the vehicle in which the compound was
administered. The dosage levels, solvents and toxicity data are included in
the Results and Discussion Section of the report.
b. In vitro study
Human embryonic lung cultures (WI-38) which were

negative for adventitious agents (viruses, mycoplasma) which may interfere
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were used. These cells were employed at passage level 19. The cells had

been transferred using 0.025% trypsin and planted in 32 oz. prescription
bottles containing 40 ml of tissue culture medium. When growth was approxi-
mately 95% confluent the cells were removed from the glass using trypsin,
centrifuged, and frozen in tissue culture medium containing dimethyl sulfoxide
(DMSO). Cells were frozen in vials in the vapor phase of liquid nitrogen at

a concentration of 2 x 106 cells/ml. When needed, the vials were removed from
liquid nitrogen, quick-thawed in a 37°C water bath, washed free of DMSO, sus-
pended in tissue culture medium (minimal essential medium [MEM] plus 1%
glutamine, 200 units/ml of penicillin and 200 ug/ml of streptomycin and

15% fetal calf serum) and planted in milk dilution bottles at a concentra-
tion of 5 x 105 cells/ml. The test compound was added at three dose levels
using thrée bottles for each Tevel, 24 hours after planting. The dose levels
required a preliminary determination of a tissue culture toxicity. This was
accomplished by adding logarithmic doses of the compound in saline to a series

5 cells/ml which were almost confluent. The cells

of tubes containing 5 x 10
were examined at 24, 48, and 72 hours. Any cytopathic effect (CPE) or inhibi-
tion of mitoses was scored as toxicity. Five more closely spaced dose levels
were employed within the two logarithmic dosages, the higher of which showed
toxicity and the lower no effect. The solvents used and the range finding

~ data are presented in the toxicity data report under Results and Discussion.
The dose level below the lowest toxic level was employed as the high level.
Logarithmic dose levels were employed for the medium and low levels.

Cells were incubated at 37°C and examined twice

daily to determine when an adequate number of mitoses were present. Cells were

harvested by shaking when sufficient mitoses were observed, usuaily 24 - 48
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hours after planting, centrifuged, and fixed in absolute methanol:glacial
acetic acid (3:1) for 30 minutes.

The specimens were centrifuged, decanted, and
suspended in acetic acid-orcein stain (2.0%) and a drop of suspensior placed
on a clean dry slide. Selected coverglasses 0.17 mm in thickness were placed
on the suspension and the excess stain gently expressed from the slide. The
coverglasses were sealed with clear nail polish and examined immediately.

The microscopes, objectives, oculars, filters
and 1ight sources were enumerated under the metaphase description. Positive
controls used were TEM (at a concentration of 0.1 mcg/ml dissolved in saline)
and negative controls which consisted of the vehicle in which the test compound
was dissolved, which was 0.85% saline. Data were reported on forms currently
- used and expressed as percentages on the anaphase summary sheets.

3. Dominant Lethal Assay

In this test, male and female random bred rats from a
closed colony were employed. These animals were 10-12 weeks old at the time
of use. Ten male rats were assigned to each of 5 groups; 3 dose levels selected
as described above, a positive control (triethylene melamine) (TEM) and a
negative control (solvent only). The positive control was administered intra-
peritoneally. Administration of the test compound was orally by intubation
in bbth the acute study (1 dose) and in the subacute study (1 dose per day
for 5 days). Following treatment, the males were sequentially mated to 2
females per week for 8 weeks (7 weeks in the subacute study). Two virgin
female rats were housed with a male for 5 days (Monday through Friday). These
two females were removed and housed in a cage until killed. The male was

rested on Saturday and Sunday and two new females introduced to the cage on
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Monday. It has been our experience that conception has taken place in more
than 90% of the females by Friday and that the two day rest is beneficial to
the male as regards subsequent weekly matings. Females were killed using CO2
at 14 days after separating from the male, and at necropsy the uterus was
examined for deciduomata (early deaths), late fetal deaths and total implanta-
tions.

Sufficient animals were provided in our experimental
design to accommodate for any reduction in the number of conceptions. Each
male was mated with two females per week, and this provided for an adequate
number of implantations per group per week (200 minimum) for negative controls,
even if there was a fourfold reduction in fertility of implantations. Results
were analyzed according to the statistical procedures described in Supplementary

‘Materials and Methods. Corpora lutea, early fetal deaths, late fetal deaths

and total implantations per uterine horn were recorded on the raw data sheets,

which are submitted separately.

D. Supplementary Materials and Methods
1. Host-Mediated Assay In Vitro and Formulae
a. Bacterial in vitro plate tests

This method has been published by Ames: The Detec-

tion of Chemical Mutagens with Enteric Bacteria, in Chemical Mutagens; Prin-

ciples and Methods for Their Detection, Vol. 1, Chapter 9, pp. 267-282, A.

Hollaender, Editor, Plenum Press, New York (1971).

b. In vitro for mitotic recombination

(1) Strain D-3 was grown to stationary phase
on complete medium agar plates at 30°C (3-4 days). Cells were rinsed from the

plates and washed twice in saline and cell concentration determined spectro-
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photometrically. (A standard curve previously determined for colony forming
units versus % transmittance at 545 mu was easily used.) |

(2) Cells from the concentration suspension
were diluted appropriately into 0.067 M Phosphate buffer pH 7.2 to provide

5 x 107 cells/ml in a total of 25 ml.

(3) The test chemical was first tested for
4 hours at 30°C, with shaking, at concentrations which permitted determination
of the 50% survival level. Then, if not included in the first experiment, the
compound was tested again only at the 50% survival level. If 50% survival level
could not be determined, the arbitrary test level of 5% w/v was used.

(4) Following treatment, cells were diluted and
plated on complete agar medium for determination of total population and red
sectors. Total surviving population was conveniently measured on plates of
10'4 and 10'5 dilutions using 0.2 ml1 per plate (5 plates), and sectors deter-
mined on plates of 1073 and 1074 dilutions using 0.2 ml per plate (5 plates).
Plates were incubated for 2 days at 30°C followed by a holding period of 2 days
at 4°C to promote color development with limited enlargement of the colonies.
Red sectors were scored by systematically scanning the plates with a dissecting

microscope at 10X magnification.

(5) The frequency of red sectors can then be
calculated and may be expressed conveniently as sectors per 105 survivors for

comparison with untreated controls.

(6) Ethyl Methane Sulfonate (EMS) was employed

as the positive control in both in vitro systems.
c. Minimal medium (bacteria):

Spizizen's Minimal Medium:
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4X Salt Solvtion:

(NH4) SO4
KZHPO4
KH2P04
Na Citrate
Mg SO4
Biotin

H20

Medium:

4X Salt Solution

5.0% Glucose (sterile)

8.0 gm

56.0 gm

24.0 gm

4.0 gm

0.8 gm

0.004 gm

qs to 1 Titer

Sterilize by autoclaving
(121°C/15 min.)

1250 ml

:100 m1 (If histidine is added
at concentration of 30
.mg/liter, this becomes
a complete bacterial

medium. )
1.5% Bacto-agar :650 ml
(sterile)

d. Complete medium (bacteria):
Bacto-Tryptone 1.0 gm
Yeast-Extract - 0.5 gm
Bacto-Agar 2.0 gm
Distilled H20 100.0 ml

Sterilize by autoclaving (121°C for 15 minutes).

e. Complete medium (yeast):

KH2PO4
MgSO4

(NH4)2504
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Peptone 3.5 gm

Yeast-Extract 5.0 gm
Glucose 20.0 gm
Agar 20.0 gm
Distilled H,0 1000.0 ml

Sterilize by autoclaving (121°C for 15 minutes).
2. Cytogenetics In Vitro Preparation of Anaphase Chromosomes

(from Nichols, 1970)

"Anaphase preparations may be made by several methods. One
convenient approach is to grow cells directly on coverslips in petri dishes.
With human fibroblasts 400,000 cells added to a 22 x 44 mm coverslip in a 50
mm petri dish grown in a 5% C02 atmosphere in air has proved very satisfactory.
When adequate numbers of mitoses are visualized directly utilizing an inverted
microscope (usually 48 to 92 hours after planting) the coverslip is transferred
to absolute ethanol for 15 minutes for fixation. They are then stained with
any one of a number of suitable stains (Fuelgen, May-Grunwald-Giemse, orcein)
and attached to a slide with mounting media for evaluation. Anaphase prepara-
tions may also be prepared on cells grown in suspension or cells from a mono-
layer that have been put into suspension. In this instance the cells are
centrifuged and fixed with the squash fixative. They are then suspended in
the stain and a drop of the suspension put on the slide and covered with a
coverslip. However, in this case, only the excess stain is gently expressed
from under the coverslip and no squashing is carriea out. In anaphase prepara-
tions no pretreatment with colchicine or hypotonic expansion is used and no
technique for spreading the cells is used, so that the spindle and normal re-

lationships of the chromosomes are not disturbed."
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3. Statistical Analyses of Dominant Lethal Studies
The following statistical analyses were employed as a
means of analyzing the results of the dominant lethal studies.
a. The fertility index
The number of pregnant females/number of mated
females with the chi-square was used to compare each treatment to the control.
Armitage's trend was used for linear proportions to test whether the fertility
index was linearly related to arithmetic or log dose.
b. Total number of implantations
The t-test was used to determine significant
differences between average number of implantations per pregnant female for
each treatment compared to the control. Regression techniques were used to deter-
mine whether the average number of implantations per female was related to
the arithmetic or log dose.

c. Total number of corpora lutea

The t-test was used to determine significant

differences between average number of corpora lutea per pregnant female for

each treatment compared to the control.
d. Preimplantation losses

Preimplantation losses were computed for each female

by subtracting the number of implantations from the number of corpora lutea.

Freeman-Tukey transformation was used on the preimplantation losses for each
female and then the t-test was used to compare each treatment to control. Re-
gression technique was used to determine whether the average number of pre-

implantation losses per female was related to the arithmetic or log dose.
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e. Dead implants
Dead implants were treated the same as pre-
implantation losses.

f. One or more dead implants

The proportion of females with one or more dead
implants was computed, each treatment compared to control by chi-square test and
Armitage's trend used for linear proportions to see if proportions were
linearly related to either arithmetic or log dose. Also, probit regression
analysis was used to determine whether the probit of the proportions was related
to log dose.

g. Two or more dead implants .

The proportion of females with two or more dead
implants computed was treated same as above (f).

- h. Dead implants per total implants

Dead implants per total implants were computed for
each female and used Freeman-Tukey arc-sine transformation on data for each
female; then used t-test to compare each treatment to control.

Historical control data was compiled on a continuous basis
as studies were completed. In addition to comparing each treatment to control,
as outlined above, each treatment was compared to a historical control.

In order to take variation between males into account,

a nested model was used. An analysis of across weeks is also provided.

In addition to these tests, the distribution forms of the
various parameters were tested in order to evaluate the appropriateness of some
of the tests being used. Certain correlations between parameters may exist
and were examined as one step to determine the appropriateness of models. If

necessary, alternate test methods were implemented.
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The results are przsented in tabU]ar form with the
addition of historical control information. In addition to these tables,
a written report of all findings is provided. As information became available
from the on-going investigation of these data, it was reported and suggestions
included for changes to the methods of analysis. The statistical reports give
the level of significance using both a one-tailed and two-tailed test. Finally,

a summary sheet for each study is provided.
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F. Abbreviations

1. mu = micron

2. mcg = ug = microgram

3. g = gram

4, kg = kilogram

5. ml = milliliter

6. rpm = revolutions per minute

7. °C = degrees centigrade

8. pH = power of the hydrogen ion concentration to the base 10

9. M = molar solution

10. conc. = concentration

11. MTD = maximum tolerated dosage = High = L05 if determined
or else exceedingly high dose, such as 5 g/kg

12, INT = intermediate = medium level

13. USE = usage level if known = low level

14. BSS = balanced salt solution

15. C-metaphase = cells arrested in metaphase, using colchine

or colcemid

16. LD50 = that dosage which produced 50% mortality in the
group of animals treated

17. LD5 = that dosage which produced 5% mortality in the group

of animals treated

18. NC = negative control

19. PC = positive control

20. AU = acute usage level (low level)

21. Al = acute intermediate level (medium level)

22. AMTD = acute maximum tolerated dose level (LD5 level,

high level)
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23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.
42.
43.

44,
45.
46.
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SAU = subacute usage level (low level)

SAI = subacute intermediate level (medium level)

SA LD5 = subacute LD5 level (MTD level, high level)
CO2 = carbon dioxide

DMN = Dimethyl nitrosamine

EMS = Ethyl methane sulfonate

TEM = Triethylene melamine

DMSO = Dimethyl sulfoxide

MEM = minimal essential medium (Eagle's)

CPE = cytopathic effect

his = histidine marker

D-3 = mitotic recombinant strain of Saccharomyces

mf = mean mutant frequency
MFt/MFc = mean mutant fregquency of the ‘test compound group
compared to mean mutant frequency of the négative control
group
CFU = colony forming units
WI-38 = code name for a strain of human embryonic lung
tissue culture cells
Rec x 105 = mitotic recombinants x 105
Mean B/A = mean frequency
tot. scr. = total scored
tot. = total
2

X¢ = a test of variation in the data from the computed

regression line - tested in these studies at the 5% level

Aber. aberrations

Frag. = fragment

HMA = host-mediated assay
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